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EXECOTIVE SUMMARY

This Phase I data quality objective (DQO) summary report supports the remedial

im+dtigation/feaslbility study (RI/FS) and remedial action decision-malong processes for the

200-PW-1 Organic RicblPlutonium Rich Waste Group Operable Unit (OU). A RI ofthe

200-PW-1 OU will be conducted under the CoynpnlieNsiw Environmental Response,

CompensaNon, and Liability Act of1980. The 200-PW-1 OU consists of eight waste sites

including cribs, trenches, and two unplanned release sitet. Two waste sites in the 200-PW-1 OU

have tentatively been identified as representative sites in the Waste Site Grouptngjor 200Area

Soi! Inwstt,gatloea report (DO&RL 1997b) and the 200.[reaa Remedial Imrstigation/Peasibility

Study Lnplementation Plan - Environmental Restoration Program (hereinafter referred to as the

Implementation Plan) (DOE-RL 1999).

Anotlwr RUFS DQO (Pluse II) will be performed for the 200-PW-1 Oil waste sites that

addteases the dispesed carbon tetrachloride plume underlying a portion of the Hanford 200 West

Area The sampling requirements identified in the two DQO summary reports will be combined

in the sampling and analysis plan within the 200-PW-1 OU work plan.

The waste sites in the 200-PW-1 OU received effluents from the Z Plant Complex, including the

Plutanium Finishing Plant processes, which contained significant concentrations ofchemieala

and radionuclides. Data collected during the R1 will be used to determine ifthe waste sites are

contaminated above levels that will require remedial action, to support evaluation of remedial

alternatives and/or closure strategies, and to verify or refine the prelimiluvy conceptual

contaminant distribution models. The data will be generated mainly through soil sampling and

analysis.

This DQO effott follows the concepts developed in the Implementatlon Plan (DOE-RL 1999) for

using analogous site eonttrroinant data to reduce the amount ofcharacterization required to

soppo:t RUPS deoisiaus. These concepts involve groupiag sites with similar plnasr histories,

structures, and contaminants and then choosing one or more representative sites for

comptehemve field investigation, including sampling during RI activities. Findings from the RI

R~dtallevatiRadar DQO SlwenwrryRrport- 200-PIi-1 OUPArsn /RepnseMatlw A'atts Sttss
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at representative sites are then used to make remedial action decisions for all of the waste sites in

the OU. Nonrepresentative sites for which field data have not been (or will not be) collected are

assumed to have contaminant characteristics similar to the representative sites that are

characterized. A Record ofDecision for the OU will be issued through the RUFS process using

the data collected during the RI. The analogous sites (i.e., those not sampled during the RI) will

be addressed during the confirmatory sampling phase to ensure that the remedial action specified

in the Record of Decision is appropriate and to provide design data as needed. Following

remedial actions, verification samples will be collected to support site closeout.

The Washington State Department ofEcology's document, Guidance on Sampling andDara

Analysis (Ecology 1995), was used in developing the sampling design for the RL Because the

data will not be used to demonstrate compliance with a cleanup level, focused (biased) soil

sampling of area selected with the highest contamination potential was selected over an

area-wide (unbiased) sample design. The concentrations of all contaminants in each soil sample

will be compared directly with the cleanup levels. A statistical analysis of the sampling data is

not appropriate for focused sampling schemes and, therefore, is not used in this report. The

locations of samples exceeding the cleanup level will be used to delineate the areas of soil

contamination that require a decision to be made on the need for remediation.

The proposed sampling locations were selected with the goal of intersecting the areas of highest

contamination and determining the vertical extent ofcontamination. The nature

(e.g., contaminant type and concentration) and the vertical extent of the contamination are the

major RI data needs. For'sites that have not been adequately characterized, boreholes will be

drilled to the groundwater table and soil samples will be collected at.specified locations within

the borehole. Geophysical logging ofplanned boreholes will also be performed.

The contaminants ofpotential concern were identified through process history information and

previous data collection efl'orts. Analytical performance criteria were based on Model Toxics

Control Act chwnlcal compliance criteria (Washington Administradva Code 173-340) and other

applicable or relevant and appropriate requirements. In the absence of applicable or relevant and

appropriate requirements, other preliminary action levels were identified to determine analytical

Ranedial levsetlgaBon DQO Summary Report - 300•PW-1 OUPhnx I RspnsentatWe Wasts bYta
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performance criteria. Tbeae levels provide the basis for identifying the laboratory or field

screening detection limits required to support remedial action decisions. A modified version of

the U.S. Environmental proteotion Agency's DQO guidance (EPA 1994a) was used to identify

project data quality needs, to evaluate sampling and analysis options, and to document project

data quality decisions.
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ACRONYMS

AA alternative action
ABA alpha energy analysis
ALARA as low as reasonably achievable
ARAR applicable or relevant and appropriate requirement
BOO biamuth-germinate
bgs below ground surface
BHI Bechtel Hanford, Inc.
CAS Chemical Abstract Service
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

of 1980
CFR Code ofFederol Regutations
CHI CH2M Hill Hanford. Inc.
COC contaminant ofconcern
COPC contaminant of potential concern
CPP Comprehensive Environmental Response, Compensation, and LiabiliryAet

of1980 past-practice
CVAA cold vapor atomic absorption
DBBP dibutyl butyl phosphonate
DNAPL dense non-aqueous phase liquid
DOE U.S. Depattmant of Energy
DQO data quality objective
DR decision rule
DS decision statement
EPA U.S. Environmental Protection Agency
ERC Environmental Restoration Contractor
PH Fluor Hanford, Inc.
PS feasibility study
CiC gas chromatography
GCMS gas chromatography/mass spectrometry
OEA gamma energy analysis
OPC gas proportional counter
OW/VZ Oroundwaten/Vadose Zone
IIBIS Hanford Env3ronmental Information System
HPGe high-purity germanium
IC ion chromatography
ICP inductively coupled plaama
ICPMS inductively coupled plasma maaa spectrometer
MCL maximum contaminant level
MTCA Model Toxics Control Act
Na! sodium iodide
O&M operating and maintenance
OU operable unit
PCB polychlorinated biphenyl
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PFP Plutonium Finishing Plan
PHMC Project Hanford Management Contractor
PNNL Pacific Northwest National Laboratory
PQL practical quantitation limit
PRF Plutonium Reclamation Facility
PRO preliminary remediation goal
PSQ principal study question
PUREX Plutonium-Uranium Extraction (Facility)
RDR/RAWP remedial design report/remedial action work plan
REDOX Reduction-Oxidation (Facility)
RESRAD RESidual RADioactivity dose model
RO rubber glove
RI remedial investigation
RL U.S. Department of Energy, Richland Operations Office
RMA remote mechanical operations "A" line
RMC remote mechanical operations "C" line
ROD Record of Decision
SAP sampling and analysis plan
SOL spectral gamma logging
STOMP Subsurface Transport Over Multiple Phases
SVOC semi-volatile organic compound
TBP tnbutyl phosphate
TIC tentatively identified compound
TOC total organic carbon
Tri-Party Haryford Federal Facility Agreement and Consent Order

Agreement
TRU waste materials contaminated with 100 nCi/g of transuranic materials

having half-lives longer than 20 years
UCL upper confidence level
UPR unplanned release
VOA volatile organic analyte
VOC volatile organic compound
WAC Washington Administrative Code
WDOH Washington State Department of Health
WIDS Waste Information Data System
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1.0 STEP 1- STATE THE PROBLEM

The purpose of data quality objective (DQO) Step 1 is to state the problem clearly and concisely
and to ensure that the focus of the study is unambiguous.

1.1 INTRODUCI7ON

This Phase I summary report has been developed to support the remedial investigation/feasibility
study (RUFS) and remedial action decision-making processes for the 200-PW-1 Organic
RichlPlutonium Rich Waste t3roup Operable Unit (OU). A RI of the 200-PW-1 OU will be
conducted under the Comprehsnatw Environahenral Rsaponse. t'ompensatio>t, and LtabiGty Act
of1980 (CERCLA). The 200-PW-1 OU consists of eight waste sites that include cribs, trenches,
and two unplanned release (UPR) sites. Two waste sites in the 200-PW-1 OU have tentsttively
been identified as representative sites in the Waste Site t3rouptngjor 200 Areas Soil
InvesttgaNons report (DOE-RL 1997b) and the 200 Areas Remtdial lnvestigation/Fea.tibility
Study Implementation Plan - Environmental Restoration Program (hereinafter referred to as the
Implementation Plan) (DOE-RL 1999).

Another RUPS DQO (Phaae U) will be performed for the 200-PW-1 OU waste sites that
addresses the dispmed carbon tetrachbride plume underlying a portion of the Hanford 200 West
Area. The sampling requirements identified in the two DQO summary reports will be combined
in the sampling and analysis plan (SAP) within the 200-PW-1 OU work plan.

The waste sites in the 200-PW-1 OU received effluents from the Z Plant Cottqilex, including the
Plutonium Finishing Plant (PFP) peoeesses, which contained significant concentrations of
chemicals and radionuclides. A map of the Hattford Site is provided in Pigure 1-1 and dep'scta
the 200 Areas and vicinity ( i.e., the location of the 200-PW-1 OU). Figure 1-2 identifies the
locations of the 20t}PW-1 OU waste sites and the associated source facilities.

This DQO summary report focuses on the development of sampling designs for the
representative (typical and worst-case) sites identified in the waste site grouping report
(DOE.RL 1997b) and the Implementation Plan (DOE-RL 1999). This DQO summary report
includes confirmation of the appropriate representative waste sites for itnplementation of the
analogous site concept for this OU.

The 216-Z-1A Tile Field is a typical waste site for the 200-PW-1 OU. Waste sites in this OU
received similar types of contuninants, but the estitnated waste inventoties vary significantly.
The 216-Z-9 Tteech site is the worst-case site for this OU.

RsMedtal hivt,akatbs DQO Swnnwry Report - 200-PW-1 OUPNars /Reprsumarlw Waits Stter
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F1gure I.I. I.ocation of the Hanford Site and 200-PW-1 Operable Unit Waste Sites.
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Flpre 1.2. 200-PW-1 Operable Unit Waste Sttes Relative to Source Facflities.
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1.2 PROJECT SCOPE

This DQO summary report focuses on the representative waste sites associated with the
200-PW-1 Organic Rich/Plutonium Rich Waste Group OU. The scope of this project includes
the DQO process and development of a SAP for the two representative waste sites that will be
incorporated into an RUPS work plan. The DQO summary report and SAP will provide the basis
for RI of the 200-PW-1 OU using the analogous site concept.

The Implementation Plan (DOB-RL 1999) presents a consistent approach to data collection
activities associated with 200 Area assessment and remediation activities. The activities include
all phases of sampling required to support the completion of the CERCLA process, which is
outlined in Section 2.3 and depicted in Figure 2-2 of the IrWlementation Plan (DOE-RL 1999).
Specific activities include the following:

• Data collection at representative sites defined for the waste group-specific OU work plan,
with an emphasis on verifying the conceptual contaminant distribution model(s). This will
support preparation of a risk evaluation, focused feasibility study, and remedial action
decision making.

• Data collection after issuance of the Record of Decision (ROD) to confirm that the analogous
sites in the specific waste group OU are represented by the conceptual contaminant
distribution model(s). In addition, data collection activities will be ittchtded as part of the
remedy selected for the waste group to provide site-specific information for preparation of
the remedial design repott/temedial action work plan (RDR/RAWP).

Verification sampling will be performed to determine that remedial objectives have been
met. For the remove, n+eat, and dispose alternative, a RDR/R.AWP will identify data
collection requirements to verify that remedial action objectives have been met. For sites
when wastes have been contained in place, an operating and maintenance (OdtM) plan will
be prepared to demonstrate adequacy of the remedial action. For example, an O&M plan
would specify barrier performance monitoring activities.

This DQO process supports the data collection that will enable the evaluation of remedial
alternatives and selection of a preferred alternative through the RI/PS process. Additional DQO
processes will be conducted to define the sampling requirements for the other phases of data
collection. The critical data needs of other OroundwaterNadose Zone (OW(VZ) core projects
will be integrated in the 200-PW-1 ItUPS work plan/SAP and are not discussed in this DQO
report.

13 PROJECT OBJECflVES

The objective of the DQO process for the 200-PW-1 Organic Rich/Plutonium Rich Waste Group
OU is to determine the environmental measurements necessary to support the RI/FS process and
remedial decision making, including refinement of the preliminary conceptual contaminant

Remedtd lnveaNgadon DQO Swmiwry Report - Z00-PW-I OU Plmse l Repnrentatiw Waue Mn
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distribution model. Additionally, the DQO process supports development of a SAP for the RI,
which will be included as an appendix to the RUPS work plan.

Possible alternatives identified in the Plan (DOE-RL 1999) include the
following:

• No action alternative (no institutional controls)
• Engineered multimedia batrier
• Excavation and disposal of waste
• Excavation, ex situ treatment, and geologic disposal of TRU-contanrinated soil
• In situ vitrification of soil
• In situ grouting or stabilization
• Monitored natural attenuation (with institutional controls).

1.4 PROJEC.'P ASSUMPTIONS

Project assumptions for the RI include the following:

• The DQO process will be performed in accordance with BHI-E11-01, Elnvironmentol
Investigarions Procedures, Procedure 1.2,'Data Quality Objectives,"' and Section 6.1 of the
Implementation Plan (DOB-RL 1999).

• The 200-PW-1 is a source OU and the investigations will focus on vadose zone soil
contamination.

• The Final Hanford Comprehensive Land Use Plan Environmental Impact Statement
(DOE 1999) identifies land use in the near futttre (50 years) within the 200 Area land-use
boundary as industrial (exclusive) and centers mainly on waste management activities.

• The Implementation Plan (DOE-RL 1999) outlines the assessment and retmdiation approach
to be followed for the OU:

- Defines the regulatory framework

- Generally identifies the characterization approach

- Provides backg<oround lnfbrtmtion on 200 Area site conditions, operationai history, and
secondary plans (e.g., quality assurattce, heahh and safety, infortnation management, and
waste management)

- Providea govern)ttg uatmptions, inclttding preliminary applicable or relevant and
appropriate requirements (ARARs), land-use considerations, nstmdial action objectives,
and alternatives.

Remediaf Invettigadon DQO Swunury Rsport - 200-PW-1 OU Phase I RepreisntqNw Waru Sitat

Ap,a 2001 1-5



BHI-01477

Step 1- State the Problem Rev. 0

The analogous site approach will be used. Characterization will be limited to representative
waste sites and the characterization will be used to reach remedial decisions for all waste
sites within the OU. The DQO effort will focus on representative waste sites within the OU.
Preliminary representative waste sites have been selected in the waste site grouping report
(DOE-RL 1997b) and the Implementation Plan (DOE-RL 1999) that were considered to be
representative of typical and worst-case conditions for the OU. Representative waste sites
for the 200-PW-1 OU are as follows:

- 216-Z-9 Trench (worst-case site)
- 216-Z-1A Tile Field (typical site).

• Eight specific waste sites and two UPRs within the OU are listed in Appendix O of the
Implementation Plan (DOE-RL 1999). Sites identified in the 200-PW-1 OU are listed below:

- 216-T-19 t:rib
- 216-Z-18c2 Cribs
- 216-Z-IA Tile Field
- 216-Z-3 Crib
- 216-Zr9 Trench
- 216-Z-12l;rib
- 216-Z-18 Crib
- 241-Z-361 settling tank
- UPR-200-W-103
- UPR-200-W-110.

Sampling to characterize the non-representative waste sites is not included in the scope of the
200-PW-1 work plan.

A review of the representative sites is a key component of the DQO process. The
representative sites identifasd in the waste site grouping report (DOE RL 1997b) and the
Implementation Plan (DOE-RL 1999) have been revisited with the DQO scoping team
members and key decision makers to ensure that the appropriate sites are chosen. The final
selection of representative waste sites is considered flexible (i.e., different waste sites may be
selected as representative sites, or additional representative sites may be added).

• The representative wage sites in this OU are known to contain transuranic radionuclides at
concentrations greater than 100 nCi/g, indicating that some of the soils would be classified as
TRU-contaminated soils under U.S. Department of Energy (DOE) Guide 435.1-1 IIIA.

Existing characterization data from 200-PW-1 waste sites and analogous data (i.e., borehole
logging results from boreholes in the vicinity of the waste sites) will be used to support the
DQO process and to prepare the RUPS work plan. Based on historical site uses and current
contaminant of potential concern (COPC) information, it is recognized that certain waste site
contaminants of concern (COCs) will exceed action levels and that remediation will be
required.

RemaJJal lnveattgatloe DQO Summary Repon - 200-PW-I OU Plmse I Repressntatlvs Waste Situ
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• A preliminary conceptual contaminant distribution model for the 200-PW-1 waste group in
general has been developed in Waste Site Gmuptngfor 200Area Soil InvestJgationa
(DO&RL 1997b). This preliminary conceptual contaminant distribution model provides an
initial prediction of the nature and extent of the primary COCa. Models for the representative
sites will be developed as part of the DQO effort and work plan preparation.

• Remedial actions will likely be required to achieve ARARs, including the industrial soil
cleanup standards of the Mode! Tozics Control Act (MTCA) (Washington Administrative
Code [WACj 173-340) for chemical contaminants. The industrial standards are designated
Method C in MTCA. The radiological dose limits will be determined in the future. For
purposes of this DQO process, a dose limit range from 15 to 500 mrea>/yr above natural
background is applied for radionuclides in soil (refer to Global Issue #2 in 5ection 1.5.1).
Because the waste sites in this OU are contained within the exclusive land-use boundary for
the 200 Areas, an industrial land-use scenario is assumed.

• Potential data uses that need to be considered when developing DQOs include refinement of
the preliminary conceptual contaminant distribution model; evaluation of remedial action
alternatives, retnedial action decisions, and risk assessment; and worker health and safety.

• The environmental data collected will be used to suppott waste disposal. A subsequerit DQO
process will be conducted for designation of the wastes generated during RUFS
characterization sampling.

• Wastes with mobile contaminants were disposed at these sites and may have impacted
groundwater in the past. However, evaluation of groundwater contamination and
remcdiation is not included in the scope of the work plan.

• The RI (i.e., initial OU characterization) will validate, or provide the basis to refine, the
conceptual contaminant distribution models for all of the waste sites In the OU through
characterization of the representative waste sites. The conceptual contaminant distribution
models and the conceptual exposure model will be used to develop and evaluate remedial
action alternatives applicable to the OU in a PS/closure plan. The RI/PS will form the basis
for selecting a preferred remedial action in a proposed plan for the 200-PW-1 OU.

• Supplemental sampling requirements that resuk from integration efforts with other projects
are not addressed in this DQO sutmnary report but will be incorporated in the SAP, which
will be issued following the issuance of this DQO report.

• Ecological DQOs, if established/needed, will be addressed under a 20U Area-wide
investigation. Ecologically sensitive COPCs will be evaluated through that process.

Rtmedial lxawttptbe DQO Summary Repon -200-PW-1 OU Phase I ReprwenaBve Waate Sita
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1.5 PROJECT ISSUES

Project issues include the global issues that transcend the specific DQO project and the technical
issues that are unique to the project. Both global and project technical issues have the potential
to impact the sampling design or the DQOs for the project.

1.5.1 Global Issues

Two global issues were identified during a meeting between the U.S. Environmental Protection
Agency (EPA) and the U.S. Department of Energy, Richland Operations Office (RL) on
December 5, 2000.

Global Issue i1-The 200-PW-1 OU waste sites have contributed to the carbon tetrachloride
plume (vadose zone vapor and groundwater) that underlies a significant portion of the
20D West Area. Because remediation of the plume exceeds the scope of the 20D-PW-1 OU
waste site remedial decisions (currently under the Groundwater Management Project), it, is a
global issue for this project. To address this need, DOE and the Environmental Restoration
Contractor (ERC) are developing a 20l) Area-wide carbon tetrachloride remediation strategy
under the Groundwater Management Project. The scope of this DQO process is, therefore,
lin»ted to the contiguous boundaries of the 200-PW-1 OU waste sites. Consequently,
characterization of the larger groundwater and vadose zone carbon tetrachloride plume and
dense non-aqueous phase liquids (DNAPLs) is not considered to be an objective of this DQO
process. The critical data needs of other GW/VZ core projects will be integrated in the
200-PW 1 RVFS work plan/SAP.

• Grbbal Issue g2 - The radiological dose limit for industrial land use is a global iaaue for this
project, as the dose limit has not been established by decision makers. The EPA is evaluating
radiological limits that range from 15 to 500 naem/yr above background, with an industrial
scenario yet to be defined. This issue will be further defined in the PS process and
documented in the ROD for the OU.

Global Issue 1F3 - During the external DQO briefing on Febnury 28, 2001, EPA noted that
RL may not have a consistent policy for handling TRU-contaminated materials on the
Hanford Site. The EPA's concern is that several of the potential retnodial alternatives for the
200-PW-1 OU waste sites would leave TRU-contanrinated soil in place (with or without
treatment). These alternatives appear to be inconsistent with the remedial practices for other
Hanford TRU waste types that will be shipped to the Waste Isolation Pilot Plant.

This DQO summary report evaluates the ability of laboratory analytical mettads for:adionuclide
COCs to meet the DQOs (i.e., detection limits) to support the evaluation of either the upper
(500 nrendyr) and lower (15 ntrentlyr) limits.

Remedw lnwulgation DQO Swnurwry Repoir - 200-PN1 OU Phase I Repnaentotlve Waste SUes
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1.5.2 Project Technical Issues

The project's technical issues include the following:

• Characterization of the 200-PW-1 OU waste sites mwt consider radiological control
requirements for possible TRU-contaminated soils at levels above the DOE definition for
TRU of 100 nCi/g.

• If contaminated soils are present above the TRU level in the 200-PW-1 OU waste sites,
stringent health and safety restrictions will be itnpoaed on wotkers and work practices.
Analyses ofTRU-contaminated soils may require the use of an onsite laboratory, which
could unfavorably impact analytical costs, detection limit, and analyte lista. The RI-related
waste disposal options may also be affected.

The 200-ZP-2 Project will extend two wells (299-W15-84 and 299-W15-95) approximately
30.5 in ( 100 ft) through the caliche fornmtiott near the 216-2r9 Trench. Split-spoon sampling
will be performed for volatile organic analytes (VOAs), metals, gross alpha and beta,
plutonium (and several other radionuclides), and oil and grease, primarily for waete
designation. It is possible that some of the data accumulated through this effort will meet the
data quality needs for the 200-PW-1 RI/1'S DQO process. The use of these data will be
addressed in the SAP.

The enclosure structure located on top of the 216-Z-9 Trench is not designed to support loads
greater than those imposed by several occupational workers. The structuro cannot be used to
wpport heavy sampling equipment (e.g., drilling equipment). Because of the high
contamination levels within this ttettclt, operations that could breach the enclosure roof were
deemed unacceptable. This was considered in the development of sampling design
alternatives in Section 7.0.

• Several of the waste constituents within the 200-PW-1 OU waste sites have degraded to
complexing agents. This may have affected the mobility of other constituents and analytical
methods may not exist. These are noted in Table 1-7, when applicable.

• Although the 241-Z-361 settling tank is an analogous site within the 200-PW 1 OU, a unique
remediation path may be impletnatNed because of perceived risks associated with this site.
The Har}f'ord Feder+a! Facility Ajneement and Conaent Order (Tti-Party Agreement)
(Ecobgy et at. 1998) Mt7atone M-15-378 established the need to eltaraetetize the tank
contents and stntctttrtl ht0agrity. Flttor flanfotd, Inc. (PfI) fulfiiled this milestone, which is
documented in a letter from PH to RL entitled. Subrniad ojDocainewadon in FUVllbnent of
Mitesrone M-1S-378, dated Jtute 15, 2000 (PH 2000). In this latter. PH proposed a
regulatory path forwatd that included three options: (1) a non-titna eritieai removal action,
(2) interim remedial actioe, and (3) defetral to the 2011•PW-10U. The analytes tspottal in
this characterization effott are consistent with the COCs in this DQO sutmttary report
including americiua}241, neptunium-237, plutonium-238, plutonittm-239/240, strontium-90,
technetium-99, uranium-235, silver, cadmium, chrondum, meacury, nickel, lead, tributyl

Renwdlal lnwatlgatbn DQO Swr>rnary Repoit -200-PW-1 OU Phase / Repnraentariw Waate SUei
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phosphate (TBP), ammonia, chloride, fluoride, nitrate, polychlorinated biphenyls (PCBs),
phosphate, and sulfate.

1.6 WASTE SITES AND OPERATING HISTORY

The 200-PW-1 OU in the Hanford Site's 200 West Area includes eight CERCLA past-practice
(CPP) sites and two UPR sites that received mostly acidic aqueous wastes, organic process
wastes, and laboratory wastes containing relatively large amounts of americium and plutonium,
with a moderate amount of uranium and small amounts of fission products. Figures 1-1 and 1-2
depict the location of the study areas relative to the 200 West Area. Waste discharged to the soil
column in this OU was generated at the Z Plant Complex (which includes the PFP) from 1949
through 1980.

1.6.1 Plant History

The 231-Z Building was constructed in 1944 and served to further decontaminate the plutonium
products from both T and B Plants before shipment offute. In 1948, the 234-5 Z Building and
ancillary facilities were constructed to replace the processes of the 231-Z Building. The rubber
glove (RO) line was implemented in 1949. The remote mechanical operations (RMA-RMC)
began in 1935 and continued until 1989. Throughout its lifetime, the Z Plant Complex received
various types of processed (uranium and fission products removed) plutonium solutions from
each of the 200 Area separations facilities. The major processes conducted in the Z Plant
Complex included plutonium isolation and purification from the various solutions, production of
metallic plutonium, and recovery of plutonium and americium from plutonium scrap solutions.
Currently Z Plant's mission is the stabilization of plutonium-containing solids, solutions, and
incinerator ashes and the deactivation of the facility. Several buildings were associated with the
200-PW-1 OU waste streams from Z Plant including the PFP and the RECUPLEX plutonium
recovery process housed in 2345Z, the Plutonium Reclamation Facility (PRF) in 236-Z, the
americium recovery facility in 242-Z, and the Analytical and Development Laboratory.

Liquid waste generated at Z Plant was routed to an underground storage tank (e.g., 241-Z-361
settling tank) through an underground transfer system The storage tank was used to settk the
heavier constituents from the liquid effluents, forming sludge. The liquid supernatants in the
tanks were ultimately discharged to the soil column via cribs, ttenches, and tile fields.

The "worst-case" representative site is the 216-Z-9 Trench. This tt each operated from 1955 to
1962. It received solvent and aqueous wastes from the RECUPLEX process. (1tro trench was
the only waste site to receive solvent waates during the RBCUPLER operation.) In 1976 and
1977, the trench floor wai mined for plutonium using remotely operated equipment. Mining
efforu recovered 58.1 kg (1281b) of phttonium. Data collected duting mining operations
suggest that apptuximately 38 to 48 kg (84 to 106 lb) of plutonium remain in the soil below the
trench. An enclosure structure was built to cover the trench before liquid discharges were
initiated. The enclosure is reportedly not capable of supporting loads greater than the weight of
two workers. A formal structural analysis has not been performed for the enclosure to date.
Currently the FH Nuclear Materials Stabilization Project is responsible for the trench.

Remedial lmesttgation DQO Samxaary Repon -200-PW1 OU Phase / Repaaumiw Waste Sites
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The "typical ease" representative site is the 216-Z-1A Tile Field. The tile field operated from
1949 to 1969 and received effluent waste from the 234-SZ, 236-Z, and 242-Z facility operations.
The tile field was originally consttucted to receive liquid waste overflow from the 216-Z-1 and
216-Z-2 Cribs; however, the cribs were bypassed and the waste was touted directly to the tile
field.

1.6.2 Process Wot tnation

At the Z Plant Conwlex, the recovered purified plutonium was refined to one of several forms
depending upon the era and available process. At the statt of Hanford operations, plutonium was
refined in the 231-Z Building where it was convated to a nitrate paste prior to shipment offsite.
Shortly thereafter, however, a more elaborate plant. the 234-SZ (i.e., PFP), was conetructed with
the capability to convert plutonium into metal, nitrate, or oxide fotms. A number of process
lines in the 234-5Z Building were used between 1949 and 1989. Initially batch inorganic
chemical steps were used to refine and convert plutonium to the desired form, and elaborate
tnechanical extraction processes were developed later. The PFP was used to fabricate plutonium
into weapons shapes and to reprocess scrap plutonium using solvent extraction techniques based
on TBP mixed with carbon tetrachloride (IWCtJPLI37C). Processes at the Z Plant Complex that
generated the primary waste etreams into the 200-PW-1 OU waste sites included the following (it
should be noted that 200-PW-i waste sites did not receive any waste from the 231-Z Building
and its operations):

• Rubber glove (RG) line : Operation was then tramferted to the newly constructed
234-5 Building in 1949 and operated until 1953, when it was abandoned for remote
mechanical operations. Waste generated by this process included hydrofluoric, sulfuric, and
nitric acids, as well as peroxide, plutonium, and other ttbttsuranic metals.

• Remote mechanxal "A" tRMA) line : The RMA line was constructed in 1949 and began
operations in 1953. The RMA line operated until it was upgraded to remote mechanical
C(RMC) operations. The process was the same as the RG line chemieally; however, the
plutonium was handled by remote mechanical means. Thus, the RMA produced the same
waste as the RCl litu. •

• Remnte ttrchanical "C" (RMC/ line: The RMC line was constntcted in 1957 and began
operations in 1960. Tlte RMC operated ttnti11973 and again from 1985 to 1989. The
process was the same as the RO and RMA lines chemically; however, the plutonium was
handled remotely by tttechaniaal means, with additional mechanical upgrades to increase the
safety of the opaatora. Thus, the RMC produced the sama waste as the R(} and RMA lines.

• EhAUMMXMdAUBMMjM* weapons-8tade Phttoniam metal was cut and milkd into
weapons altapes for quick assembly into nuclear weapone in the We 1950s. Waste generated
by this process included mixed lard oil and carbon tetrachbride, as well as other volatile
organics used as cutting fluidi.

•$F&(Ipl,$$: This plutonium recovery process operated in the 234-SZ Building from 1955
to 1962, at which time the process was tetminated after a criticality event (i.e., an
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uncontrolled nuclear reaction) within the PFP. Waste generated by this process included
hydroiodic, hydrofluoric, sulfuric, and nitric acids, as well as silver, carbon tetrachloride,
TBP, plutonium, and other transuranic metals.

• Americium ncoverv: An americium recovery process operated in the 242-Z Building
between 1964 and 1976. The process was shut down in 1976 after an explosion occurred in
one of the recovery units. Waste generated by this process included hydrochloric,
hydrofluoric, phosphoric, and nitric acids, as well as dibutyl butyl phosphonate (DBBP),
carbon tetrachloride, TBP, plutonium, and other transuranic metals.

• Plutonium Reclamation FacilitX (PRF1; In 1964, a replacement plutonium scrap solution
recovery facility, the PRF, was brought on line in the 236-Z Building. The PRF operated
from 1964 to 1979 and from 1984 to 1987. Waste generated by this process included
hydrofluoric, phosphoric, and nitric acids, as well as silver, hydroxyl amines, DBBP, carbon
tetrachloride, TBP, uranium, plutonium, and other transuranic metals.

Tables 1-1, 1-2, 1-3, and 1-4 identify the DQO scoping team members, DQO workshop team
members, DQO integration team membes, and key decision makers, respectively. The scoping
team developed the DQO checklist and binder prior to the internal seven-step process. The DQO
workshop team members participated in the seven-step DQO process. The key decision makers
provided external review of the results of the seven-step process.

75ble 1-1. DQO Scoping lieam Members. (2 Pages)

Name Orgaeisstion Area of RxpertMe (Rde)

Janet Badden
CM Regulatory SupporU

Regulatory
Environmental Science

Roy Baner C1II Environmental Hngineming DQO WorldwoWFaciiitator

Steve I1CMen BB[ Radiological Control Engineering Radiological Control Engineering

Bruce Ford Biil Site Apacmenls 200 Area Rm0&v Action Task
Msaagei

Lyle Ivey
CIB Regulatory
SuppardEnvironmmtW Science

Statistidan

John taidowise CIHI Environmaual Engineering 200-PW-1 Task Lead, Proceas
Knowledge

Jim S6atpa ^^pla^S^
Environmental Science CulntnllBioiogical Lsues

Kevin Singleton CID.M no, Inc. Cieosaasca?aebokal Stall. Aadwr

Dave St. John (M SampldDatt Management Sampling Data MwgemmtlSite
Sampling 1Batary

Wendy Thompson BHI Environmental Technologies Sampllagffield Analysis

Rich Weiai CFIi SampkdDaa Management Radlochamical and Analytical, Data
Managentmt
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11%ble 1.1. DQO Scopiag 1>tam Members. (2 Pages)

Name OrSwhadori Ares of EqwrNt» (Role)

Cut Wittrdeh CIII Environmantd Engineainj 200 Area Runedid Actiaa Lad

Miclrolk YNa CFB Bnviranmental BegineaM{ Pruoeat Chemistry. Technicrl Stn41.
Author

BH1- Bechtel Hmfard, Inc.
CHl - CH2M 1fi11 Hanfad. Inc.

'11%bk 1.2. DQO Workshop 1lam Membeta.

Name OeBaaizaHan AraratEmsertLemcle)

Kim Anrolm CHI Of6ce Services Projcet AuiMaiNDocmnart Control

lanet Beddan CM Resulatory Support ResulataryCbmpliuaos

Roy Btw ON Bnviroamanttl Enginesing DQO FwdlintodWal:6oak

Bruce Ford BIB Environmmnl Lekda 200 Area Raqadiv Action Tot
Mana=a

John LudowLe CM BnvLronmentd B*neain{ CHI Project Leud

VieSioia Rahay C3B OeoeciaWalMaddinj Teohnial Staff

Jim Shape CM BnpneainL Soopin` - Cultuel Raouraot

Kevin Sin=letan CH2M H'ill. Inc ()eology

Rob Sltsla BHI RadioloSical Control Easlneain` Bnvimnmmnl Rrtdioio&l
Bngineainl;

Wendy T6omproe Bin Environmental Tedmolo`ia SampBn; and Anvyda Collection

Rich Weia (m SempldD" bLnqaneat AnrJytied Laboraeoty

Curt Witttdch C1IIEnviraunenW Bniineer4ij CM 20oAtea Aefectl.ed

Michdle Yatet CM EnviraimeaW BnSineainS ScoPisi<- 200 Aran Pmcasa!
ChemistrY

1abb 1•3. DQO InteVatlon 11nia Membom

Nue OrpakMloo Area a[l.qertlw (Rde)

ReithlLimptm PH 241-2;361Sa1NituTttidt

Rduy 2UQ7P-1 md 200-ZP-2 Tedmiwi StaBroadinmaa

Crai` Swanson 2042T1 nn12l1aZP2 Technical Staff
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1Lble 1-4. DQO Key Decision Makers.

lVame Organisatlaa Area of BatpectLe (Role)

Dennis Faullc EPA EPA OU Managc

Bryan Foley DOE DOE Project Manager

Table 1-5 lists the key sources of existing documents and data collected from previous
investigations that were reviewed by the DQO team.

Table 1-5. Eadating Documents and Data Sources
for 200-PW-1 Operable Unit (3 Pages)

Itefereoa Summary

200 Areas Rneedfol Stwdy
Impismsntarton Plan - Sa,vinm^msnrd Rastorntion

Background geography, P^s. waste site, and COC

Pro;ra^n, l)OF/R1.^98-28, Rev. 0 (DOE-R1.1999) ^Owledge and strategy for the 200 Atns.

200A.ras Waus SUa !landboat, 3 vOIs. wsue site dacriptiatu. relesses, waste discharge
RHO-CD473 (Maxfield 1979) infaemWon, and management reports.

1994 Carsptwol Modrl ofthe Carbon TdnaeNotide ^data sunntnNes and uuiytial results from
Contandnai(or, in the 200 Wuf Area at the Hary^ord ^^ field invaligWau conducted at 216-Z-IA and

216-Z-9. t7eologkal infnmatiao and COPC COCSite. WHC-SD-EN-TI-248. Rev. 0 (Rohay 1994) . ,
and carbon tetrachiaride infarautioo.

Ditnibtaiat ofPlutonium wdAmerioitun Beneath the Provides data summaries and wlyticd results fram
216-2'!A Cribc A Status Rsport. RHO-ST-17 limited field investigatiam at 216-Z1A. Contains
(Pdce d al. 1979) gaological. COPC, and COC information.

on Plwontmn At(ntna AcHvNks at
Providesda data sarmmries and analytical results of

216-Z9 B+rtwed TiwteA, RHO-ST-21 Platmitm^ invmtarks before and its rattoval at

Q.udowiae 1978) 21t.A. Provides bgistiul data dtnining activities
and ctztrau condition of the trench.

Nuclear Reactivity Bvelrntimn of216r7.9 Bncbred Provides data smtuturies and andytieal menltt of
7Ysneh, ARH-2915 (SnrtM 1973) plutatitutt invmtaia at 216-Z-9 before removal.

Haq(ord Site Adar, BHI-01119. Rev. l (BH11998) Site maps.

wIDS reports for 2t10-PW-1: Smmrrizes site mmat, locatiotu, typess, status, site

216T•19 Cdb, 216 Zr1R2 Cdbs, 216-Z-IA Tib Fleid,
and process descnPtions, asiodated structures' donaP
acuy^ ^mental monboring description, accm

216-2r3 Cdb. 216-Z-9 Ttroadi. 2162'12 Cdb.
^µ^'

regulatory
m^OQ'

and
216-Z18 t}ib, 241-2'361 seuling trAt. ^° infarmatian (e.g., type, category. physical state,
tWR200•Wao3. UPR-200-W110 desa'iPtion. and stabilizing xtivitla>.

Psrfonnaaa Evaluation RtporrJb. Soii vapoa•
S:ametion OpnrYioats at the Cat•bon TaracJdotide Pravides data sumnaries and updated results of limited

SitR Fsbtvary 1992-Septanber 1999, BIB-00720, fiM invatigatians Por the 20o wat Area with raspect

Rev. 4 (Rohsy 2000) to carbon tetrachloride and selected VOAs.
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11tbk 1-5. Ex4tlug Documents and Data Sources
for 200-PWd Operabk Unit. (3 Palles)

lteferaace Summary

Descriptios of rrark documents tor the 216-Z-9 Trench,
w4tk6 at cortetWY being developed by the ERC lafarmation an COCa. Will also provide geological
(ireundvrtlarNadose Zvne Integration Prqect (to be
pablidwo

and vedae zone informatian.

Submittal ofI)ocrinewation in Fvlfi(bnent ofMilestone
M-13-3721,1etta Fl1-000279, to RL, dated June 15. Information on COCa.
2000 (PH 1A0M

Hydrojaorojte Conespqnf ModdJor the Carbon
TetrtxhloAde and Plwnss in the

Geological and groendwatQ infarroatian.
200 WsuArra: 1994 to 1999 UpQare. BIB-01311.
Rev. 0 (BFII 1999)

DNAPLlwwtlijatloe Rsport. B10-00431, Rw. 0 Geological inkirmstdon.(BHI 1993)

2I14-361 Slydjs Choroearltotion Data Quality 16qorkal waste site and COC ditposal infarmaion for
ObjactbKs.1NS-4225. Rev. 0 (LM1iC 1999) 241-Z-361 tank.

216,Ti12 7Yaruwpr+le Crtb ChanaaerizaNO+t:
P/uronium andnalon

1Batorkal waste site. operational, geoloCical, and COC

^rJelwnt. RliO-STd4 (Katper 19g2
ditpoaal itttarnution.

6vallratlon qScWllfatton Probe ProJPlu jroot
200 Area Crib MoAhorlrtg Wells, ARH-ST-1S6 (1eepAyaicalloga and contaminant distribution data.
(Fecht at a1.1977)

llm&d Site Grornd*wsr Monitorina for Flscal Year ^water annual repat information.199d.PN1U..12086OB1M.1999a) .

PNLATLAMt3-ARCHVl20o But and waat Database for geophysical logging.

ZPIartLiyrid Waste DiCveosol7broah the lbatarkal waste aite, opnunianal, geological, and COC
2414 Vautt, ARMD-323 (ARB 1976) d4pad inl6rmstlon.

Hanford SYtewide Grottedwnter Remediattoa Strategy, ^ ndwsow and geological Intwunda
bOFJR1.9495, Rev. I (DOIiRL 1997a)

l0atatal account afpcoxu operatima 1Moematioo
for Z Plant and ancillary fadlidea, and teed peooeaa

Hisrory and Sta6Atamfoe oJYhs Piwrontwn F4ttrMng moffificatieAa at RBDOX, PIIRBX, and T and B Plann.

Plant fPFPI Complss, Haq(ond Site. fA1F-EP-09Z4 Provldet lnformatlou co tsoubL ®oamtand, soiwiona

((iaber 1997) ^chemical used, an ovarvNw of ach
'procmaea daily ae6vltiaa, building ootstruedon.

Nualaro, mdnoanmwe, and wapling. laboratory, and
diapad activitiea.

200Anaar Dtsposal SkuJ(arRadloaettw Ltquid Waft site and COC intaortionWartes. ARH-947 (Ctxres 1972) .

RadlaavdldelxwttmriaofLiqidd Warte DVspoml Wate site and COC information.
Situ on the HanJard Site,llriP-1744 (FH 1999)

Rsmsdtal brvsstigat(on DQO Sununary Report -200-PW1 OU Phase 1 Represeiuat(vs Wa+rs Sftu
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Step 1- State the Problem Rev. 0

Table 1-S. Existing Documents and Data Sources
for 200-PW-1 Operable Unit. (3 Pagea)

Beference Semmary

Sumnurita site same, location, type status, site and
process desaiptions, lmown and saspeeted
aontaroina8ap, pellminary contaminant distribution

Waste Site Groaptna for 200 Areas Soil lnveatFgaNons. conaptnal modd, site conditians that may affeet COC
DOEML-96r81. Rev. 0(DOIrRL 199Tb) We and twnapat. COC mobility in Hanfard Site soils,

COC distributian and transpat to groundwatc, and
haaatds associated with COG. Soil parosity
infatmation for each waste site.

ResaW of1998 Speetm/ Gamma-Ray Manttoring of
Spedral gamou logging data in the 216-Z1A The

Boreholer at the 216-ZrlA The FYe(4 216-Z-9 Tnaeh, Field and aromd the 216-Z-9 Trandt,
and 216-Z12 t;rtb, PN14L11978 OWNL 1999b)

Pmof.of-prLuiPb DBmonarnNan ofa Passive Neutron Gross 8unni& lop and passive neutron rcaults in two
Too1forDetscNan oj7RU-ConmmLwted Soft at the boreham in the 216rZ1A Tile Field, aon8tming
216b7r1A 791e Ftdd, Bli[-01436, Rev. 0 •I•RU-oonhminated wils in the tile field.
(Baner at at. 2000)

Z PIaM Soaiee Aggregate Area Managenuiv Strdy Soil and gealogical infocmation. COPC infortnation,
Report, DOFJRL91-58. Rev. 0(DOB-RL 1992) process history, and geophysical logging.

1ffi1S database Well information and sampling data.

Discussions with Mr. Thurtnan D. Cooper. PFP Histarical pocess and operation infarmadon and
Cheteist COPC listings.

Discussions with Mr. David A. Dodd, PFP Chemist
prooess and operation infaatation andOst^ori

listings.Wngs.

Site visit notes Information on genaai site conditians.

Dnwiags
Construction ••as-baih•• drawings of individual waste
sites.

fiBIS - Hafad Envfroomental intarmuian Syuem
PURFX . Plutonium-Unmium Bxtraqian (Padlity)
RBDOX - Reductlaa-Oxidatlm (Fa8lity)
wm3 - Waste Wamrdan Data Synem

Table 1-6 represetus the complete, unconstrained set of COPCs that was, or could have been,
discharged to the 200-PW-1 OU waste sites. The maater COPC list was then evaluated against a
set of exclusion rationale to detennine the final list of project COCs. The COPCa that were
excluded and the rationale for their exclusion are listed in Table 1-7.

Re+eedid lmmatigat3on DQO Summary Report - 200-PW-1 OU Phase ! Repn.rentative Waste Sitea
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Step 1- State the Problem Rev. 0

1lable 1-6. Sources of Contenilnation, COPCs, and Affected Media
for the 200-PW-1 Operabk Unit. (2 PaQes)

iCoewtt or StrpeMed Semee of 7ype of CwLmimtlce (tcm Sach
AffeMM MadLCcohtdmtlco (Process) 3oarce (General Cuntamin.tim)

This 200-PW-1 OU wnte sites received These wastes containad iparjanic Shallow sofis (0 to 4.6 m
plutonium-Ach and organiarich wastes anions and cations, acidic, and lerge ( 15 R) bgs) and deep soils
from the RBCLUPLEX and PRF proasses, amounts of orjanic waste with high (>4.6 m (>13 R) bN)
PFP operations includint RMA. RMC, and levels of plutonium and associated with the wate
americiaso rocovery operations, and aoxaiciun-241, moderate amounts sites and gandwater
laboruory wastes. all from the Z Plant of manium, and lower amounts of beneath the wage sites.
Complex. fluioe produas.

RaUoacbw COPCs

Amaticium-241 Cciunr242 Plutonium-240 Strontium-90
Mmricium242 Curium-243 Piutonium-241 Technetinm-99
Amaicium-243 Gwrium-244 Plutaoiwe-242 TAaium-232
Antimoay-123 Qrium243 Protectinium-233 Tritium
Antimmy-123 Ianthanum-140 Radium-224 Ursnium-232
Carium-141 l.ad-212 Radinor226 Unnium-233
Ceriunr144 I.esd-214 Radium-228 Uranium-234
Cesium-134 Neptunhan-237 Ruthaniunr103 Unnium-23S
Caitua-133 Neptunhnn-239 Ruthenium-106 Uranium-236
Cnium-137 Plutoninm-238 Shoetium-89 Unaium-238
Cobtlt-60 riutordmn-239

Iroryrnie COPCs

Aluminum Ammonium oxaLts Cakium niaate Hydroxide
Aluminum fluoride Ammoidmn fluoroeilicate Chloride Lnthanum
Aluminum nitrate Ammonium sulfate Fluoride Lanthanum fluoride
Aluminum nitrate (mono Arsenic nitrate (3alUum oxide I.anthammmhydroxide

basic) Bismuth Hydrochloric add Lantlnnum nitrate
Aluminum sulfate Cadmium nitrate Hydrailuork scid Ltltium chlaide
Ammmnia Calcium Hydroiodic acid Maflnesium
Annnanium hydroxide Calcium carbonate pime) Hydro4en Mapbsium oxide
MemoNum hutiwmmm Caldum iodide Hydrogen peroxide Mercury

nitrate Calcium fluoride

Inorjaeic Clpsdeai COPCp

Ni" Plnoooittm dioxide Sodium bicarbeoate Sodium sulfate
Nitrate Plutotdum niaats Sodium erhonaa Soltw
Nitric acid Plutonium paroxide Sodium ddmide SulMric add
Peroxide potaWmn pamanpmte Sodium fluoride Unafam
Phosphate Selaoinm Sodium hydroxide Uranium dioxide
Phosphoric acid Silwr Sodium nitrate Urwium trioxide
Plutonium Sodium Sodium oxatate Unnyi nitrate
Plutonium fluoride Sodium almninab

Remediat htratllatlon DQO Sunmwry Reporr- 200-PIK1 OU Phase I Repnarntative Waste Sttss
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Step 1- State the Problem lttw. 0

lbble 1-6. Sources of Contuminstion, COFCs, and Affected Media
for the 200-PW-1 Operable UnIt. (2 Pages)

ICnown or Suspected Source of
Contatdnadoa (Proeeo)

Type of Contamioatloo from Eaeh
Sota^ce (Genenl Contamination)

AQected Med1a

O>sanie Chemical COPCs

1.1-dchlcreethane Chlaroform Methyl ethyl ketone Oxalic acid
(DCA) DBBP (1v1EK) Phenol

I.2-dicNoroethane Dibutyl phosphate Methyl lao butyl ketone PCBs
(DCA) Bthylbenzaw (MIBIq Toluene

1.1.1-Ukhloroethane Hydraulic fluids (greasa) Methylene chloride TetrachlQCethylene (PCE)
('1'CA) Hydrogen dibutyl Miscellaneous cutting oile Trana 1.2-dichlaroethylene

Benzene phosphate (lard and other oils) TBP
Carbon tetrachloride Hydroxylamine Moaobutyl phosphate Trichloroetltyiene
Citr1.2dichloroethylene Hydroaylamine n-butyl benzene Xylene
Chlorobenzene Hydrochloride Normal peraffins

7hble 1-7. 200-PW-1 Operable Unit COPC Exclusions and Justftleatlona (3 Pages)

COPCs Ratbwk for Bxciosioo

adbnrcHder

Americium-242
Constituent with atomic nun number greater than or cqual to 242 that represents « 196 of
the actinide activity (based on ORIOIN2 modeling of Hanford reactor production).

Amuicium-243 Constituent with atomic mau number greater than or equal to 242 that represents « 196 of
the actinide activity (based on ORIGIN2 modeling of tLnfard reactor production).

Antimony-123 Stable.

Antimony-125 Shat-lived radionuclide (half-life <3 yam).

Ceriunyr-141 Short-lived radionuclide (half-life <3 yam).

Caium-144 Short-lived radionuclide (half-life <3 yam).

Cesium-134 Shat-lived radionuclide (half-life <3 yam).

Cesium-135 Constituent generated at ias than 3E-5 times the Cs-137 activity.

Curimn-242
tuent with atomic mass number greater than or equal to 242 that repreaenta « 1% of

the actinide activity (based on ORIGDV2 modeling of Hanfard reactor praductlon).

Cnrhmr243 uent with atomic mw number greater lhrt or eqoal to 242 that reprowtts « 1% of
the aetiaide activity (based an ORIOIN2 modeling of Hanford reactor production).

Curlum-244 Constituent with ataooic man number greater than or equal to 242 that tepreaenu less than
196 a[ the actinide activiry. May be reported via americinm isotopic analysis.

Curiuro-245
Constituent with atomic maa number greater that or eqeal to 242 that represents « 196 of
the actinide activity (based an ORIGIN2 modeling of Hanfad ieactor production).

Lnthanum-140 Short-lived radionuclide (half-life <3 years).

Neptunimn-239 Short-lived radionuclide (half-life <3 yam).

Plutonimn-241 Not detected by normal plutonium analysis, can infer from americiumlplutonium eaulb.

Remedial Investigation DQO Srmmary Report - 200-PW-1 OU Phase I Repnsentarfve Waste Sites
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Step 1- State the Problem Rev. 0

11,ble 1-7. 200-PW-1 Operable Unit COPC Eulwions and Jastitkations. (3 Pagea)

COpa Ratioede for Exclusico

Plutenium-242
Constituent with atanic mau number pulv than or equal to 242 that rspresants « 1% of

the actinide activity (bssed on ORIOIN2 modeling of Hanford reacta production).

Protactinium-233
wen though Pa-233 was detaeted dming spectral gamma logging perfarmed at boreholes in

the representative sites referenced by Price at a1. (1979), it is a daughter product and can be

calculated from Np-237.

Radium-224 Value can be calculated 6rom'1L-232 if praent.

Radium-226 GEA will report if detectsble quantities we present.

Radium-228 GEA will report if detectable quantities are prosent

nm-103 Short-lived radionuclide (falf-liEe 4 yavs).

Rutbaoiun-106 Short-lived radionuclide (uli=life <3 yan).

StrmGum-89 yesn).Short-lived radianueiids pulf•life 4

<2E-3 times the U-238 ativity.

thanium-233 Measurement cannot resolve U-233 + U•234 Isotopes, reported as U•234 or U-233/734.

Usnium-236 Measurement cannot resolve U-235 + 11-236 isMopes, reparted u 13-233.

notganks

Aluminum This inorganic substance is unlilroty to be ppasent in toxic concentraticns. Routine anslyte
reposted by ICP analysis.

Bismuth This inarQanic substance is nalikely to be pueunt in toxic caocenttations.

Calcium
is inorpnic substance is imliimly to be present in toxic concentratims. Routine analyte

reported by ICP analysis.

Carbanate(axb) is inorganic substance is uul&ely to be present in toxic concentratiens.

Oalliuro 7bis inorganic subttanee is uolikdy to be present In toxic coneentratiens.

ydroien Gas.

Hydroxide Assessed via pH determination.

Iodine This inerpnic subsuoce is unlikely to be present in toxic concentrations.

it=
inurpnic substance is unlikdy to be ptumt in toxic concentrations. Routine analyte

by ICP analysis.

LAnthanum 7bia inaceaeic substance is tmLlroly to be present in toxic aoncattratims.

Lithium
This inorianic: substmce is tnlikely to be present in toxic concentrations. Routine welyte
repmeed by ICP antlydR

^^ inarpnic lubstaoee Is tmlikdy to be present in toxic eoocemratiau. Routine anaiyte
rapoctad by ICP andysis.

^^^ is brorNnie substance Is unlikely to be present in toxic aonxntwticnc Routine analyte
by 1CP malysis.

de Has degraded.

Rsnnedta! lnvestigatton DQO Sammary Reyort - I00-PW-1 OU Phase I Rspnsratadvs Waste SBss
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Thble 1-7. 200-PW-1 Operable Unit COPC Exclusions and JustiOcations. (3 Pages)
COPCs Ratfonale for Exeludee

^^^ This inorganic substance is unlikely to be present in toxic conoentrations. Routine analyte
repotted by ICP analysis.

Silicon This inorganic substance is unlikely to be present in toxic or high concentrations due
minimal use in Hanfard 700 Area pmasses.

Sodium is inorganic substance is unlikely to be present in toxic concentrations. ]toutine analyte
reported by ICP analysis.

t7ricnks

Dibutyl butyl DBBP was widely used as a solvent during the PRP americium recovery operations. No

phovhonsic duea standatd analytical procedure available. will dearade to phosphate and detected in
those analytical measuremmrts.

No direct standard analytical technique available. This compound is a degradation product
]hbutyl phosphate of TBP and is unlikely to be present in toxic or high conoentrations. This compound will be

detected as TBP (T1C).

Hydroxylamine No direct standard analytical technique availabie. Hydroxylandne was used during the PRP
processes.

Hydroxylamine No direct standard analytical technique available. Hydroxylamine hydrochloride was used
hydrochloride during the PRP processes.

Misoellaneous cutting No direct standard analytical technique available. These compounds are not likely to be
oils (lard and other present in toxic or high concentrations. They may, however, be detected by the analyses
oils) perfamed for the hydraulic fluids or the nwmnl parafBns.

No direct standard analytical technique available. This compound is a degradation product
Monobutyl phosphate of TBP and is unlikely to be present in toxic or hiQh concentrations. This compound will be

detected as TBP (TIC).

Oxalate and oxalic acids were used during the plutonium isolation (RO, RMA, and RMC)

Oxalate operatiohs. No direct standard analytical technique available. Oxalate has dissdved to a
complexina agent that could have affected the mobility of certain COCs. Unexpected
mobility of COCs will indicate the presence of complexants.

l7HA pzama annergy analyais
ICP . inductively coupled qasnr
TIC ^ tentrively identltied compcund

Based on a review of process, operations, and waste discharge information from various sources
(Table 1-5), the chemical behavior of the constituents was evalttated. Process knowledge
indicates that the 200-PW-1 OU waste streams were predominantly liquid effluent discharges
from the plutonium purification by solvent extraction processes performed at Z Platu. In general,
the waste generated can be described as plutonium and organic-rich, discharged mainly from the
RECLUPLEX and PRP processes. Additional waste stteams from PFP operations included the
RO line, remote mechanical (RMA and RMC) operations, the americium recovery pmtxss, and
laboratory waste. This waste contained inorganic anions and cations, acids, and large amounts of
organic waste with high levels of plutonium and americium-241, moderate arilounts of urattium,
and lower amounts of fission products.

Remedial Lrvestigation DQO Sumsmry Report - 2t70-PW-1 OU Phate 1 Repnsentatlve Waste Siut
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The first step in the evaluation process involved extracting known toxic materials from the
master COPC list for placement on the final COC list. Inorganic salta and acids represent a large
group of conatituents in the waste sites being evaluated. Because laboratory analyses are
generally not acid- or compound-specific, the acids and inorganic salts were excluded from
further consideration. Instead, the readily detected cations and anions (e.g., metals, fluorides,
and nitrates) associated with the acids and inorganic salts serve as the target constituents for
those compounds. This logic recogniaea the small volumes of hazardous and radiological
constituents released into large-volume aqueous discharges.

The analytical approach employed for this project generally targets the significant risk drivers
that are representative of the waste constituents present. The general suite-type analytical
techniques yield results on many metals and organic compounds, providing a cost-effective
approach for the known toxic materials that could be preeent.

The COPCs in the following categories were excluded from further consideration:

• Shott-lived radionuclides with half-lives less than 3 years

• Radionuclides that constitute less than 1% of the fission product inventory and for which
historical sampling indicates nondetection

• Naturally occurring isotopes that were not created as a result of Hanford Site operations

• Constituents with atomic mass numbers greater than 242 that represent less than 1% of the
actinide activities

• Progeny radionuclides that build insignificant activities within 50 years andlor for which
parent/piogetty relationships exist that permit progeny estimation

• Constituents thatwould be neutralized and/or decomposed by facility processes

• Chemicals in a gaseous state that cannot accurnulate in soil media

• Chemicals used in minor quantities relative to the bulk production chemicals consumed in
the normal processes; these chemicals are not likely to be present in toxic or high
concentrations

• Chemicals that are not persistent in the environment due to biological degradation or other
natural mitigating features.

Table 1-8 includes the fmal list of COCa for the 200-PW10U waste sites, with the rationale for
inclusion for each of the COCs.

Remedial /avattjatlon DQO Sumawry Reporr - 20U-PW-I OUP6ax I RepresentaBve Waue Sita
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Step 1- State the Problem Rev. 0

'ibble 1-g. 200-PW-1 Operable Unit Final COC List. (4 Pages)

ptna,[ coca Rationale for 1ncluaim

Radiologkal Coasoitwnb

Known production from fission reaction and listed via tank Lrm integtation
Americium-241 (Agnew et al. 1997, Bonheim and Simpson 1991). Analytical results from

sediment samples collected within the 241-Z-361 tank (FH 2000).

Cesium-137 Known fission product (GE 1944 [Sections A. B. and Cj, GE 1951b).

Cob.lt-60
Known fission product (GE 1944 (Sections A. B, and C). GE 1951b,
WHC 1991).

ydrogen-3 (tritium) Known fission product and listed via tank farm integration (Agnew at al. 1997,
Bonheim and Simpson 1991).

Known production from fission reaction and listed via tank farm integration
Neptunium-237 (Agnew at a1.1997, Borsheim and Simpson 1991). Anslylf¢al results from

sediment snnpla collected within the 241-Z-361 tank (FH 2000).

Known production from fission reaction (GE 1944, Sections A. B, and Q.
Plutonium-238 Analytical results from sediment samples collected within the 241-Z-361 tank

(FH 2000).

Known production from fission reaction (GE 1944, Sections A. B. and C).
Plutoniunr239 Analytical results from sediment snmples collected within the 241-Z-361 tank

(FI'12000).

Known production from fission reaction (GE 1944, Secdons A, B, and C).
utoniutrr240 Analytical results from sediment samples collected within the 241-Z361 tank

(FH 2U00).

Known fission product (GE 1944 [Sections A, B. and Cl OR 1951b).
Strondum-90 Analyzed as total radioactive suantlum. Analytical results from sediment

samples collected within the 241-Z-361 tank (PH 201111).

Known fission product (GE 1944 [Sections A. B. and C). WHC 1991).
Technetium-99 Analytical results from sedimatt samples collected within the 241-Z-361 tank

(FA?A00).

Thorlum-232
Known production from fission reaction (GE 1944 [Sections A, B, and C]:
FH 1999).

anium-234 Known feed from fission reaction (GE 1944, Sections A. B. and C).

Uranium-235 ^^from fission reaction (GE 1944. Sections A. B. and C). Analytical
results item sediumt samples collected within the 241-Z-361 tank (FH 21100).

Unnimn-238 Known fxd from fission reaction (GE 1944, Sections A. B. and C).

Noenadlologkd Cotuelhunts - Aleirls

Arsenic
Analytical results from sediment samples collected within the 241-Z-361 tank
(PH 2000).

Analytical results from sadimmt samples colleoted at vuelL neer
Cadmium 2t14PW-1 sites (R.ohsy 1994). Analytical results from sediment samples

collected within the 2412.361 tank (FH 2000).

Remedid /nvesrigosion DQO Swnunary Repon - 200-PW-1 OU P6ose / Representative Waqe Sises
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Step 1- State the Problem Rev. 0

'Ibble 1.8. 200-PW-1 Operable Unit Final COC L[at. (4 Pages)

Plnal COCs Ratimale for Inelasfon

Analytieal reeults ftm sediment samples collected at wells near

Chrundmn 200-PW-1 sites (Rahay 1994). Analytical results from sediment samples
collected within the 2414r361 tank (FH 2000).

^^^^ Analytical results from sediment samples collected at wells near
200.PW-1 sites (Rohay 1994).

Analytical results from sediosatt samples collected at wells nearC^
200-PW-1 sita (Rohay 1994).

Analytical results ftm sediment samples collected at wells near

l.ead 200-1"W-1 sites (Rahay 19%). Analytical results from sediment sampla
collected within the 241-Z361 tank (PH 2000).

M Analytical results from sedimant samples collected within the 241-^361 tank^^
(P112000).

Analydcal results from sed6nent samples collected at wells near

Nickel 20Q•PW-1 sites (Rohay 1994). results from sediment samples
collected within the 241-ZS61 tank (FH 2000).

Analytical ^°^ from adbnent sampks collected within the Zt1-^361 tank
Selenium

(PH 20M)-

AmJytioal results from sadimmt samples collected at wells aev 200-PW-1
Silver sites (Rohay 1994). Anldytial results 6+om sediment samples collected

within the 241-Z-361 qalt (PH 2000).

NonradlolostcQl Conatitwnts - GoMrrol Is+aYonies

Seraal compounds ooaWwd amm^oniun. The most widely used ineloded
ammoniom ailiea Aooride. rahieh was used as a alanin` and decontamination
compound based on the ability to dissolve metals and fission preducb

Aeunonia/ammoniom (GE 1944 [Sectioe Cl (M 1951b. HEW 1945). Also used in PRF psuassa
(diacrosions/publlcsBow by 7fiurman D. Cooper, PPP Chendat). Analytical
results from sediment samples collected within the 241-Z361 tank
(PH 2000).

Sevaral compounds contained chloride. The most widely used inaltnbd
Litldtm ddaride, which was and as a salting aput, and hydroddork acK
which was used as a mriet dtrin` the anisidum recovery aperadans

Chloride ( dpablications, by Thurman D. CoopQ. PAP Chemist). Alsa,
residwl waste ftm thalismuth-phosphMa Pocess (081944 [Seetim C).
t3619s10. FIDW 1945). Analytical results ftm sediment samples collected
within tiw 241Z-361 tank (@H 2000).

Several oomponods contained fluoride the moa wiaely and ineaoaea
hydrotlnarie acid, a stripping solvent used in the 1td.ltblA. RHCWPiBX.
17tP. and ameticiam racovery apentiona (Msen,ao/pultlicaoooa by
'1Lteman D. Caoper. PpP Cbemist). Lsothsanm auorids (w^hieh was med

Fiuoride darin6 the oanemtratlao aperatiau of the bianuth-pAaphate Proeass) was
aLo a luja asary-owr waW produd ((1$1944 [Sectiaa Q. OB 195 Ib,
1ffW 1945). /loalytieai results from sediment wnples collected within the
241-Z-361 tank (AH I0011).

Remedial InvaltiSaHon UQ0 Swwnary Roport-100-PW-J 0U pl+aso I Rrprettntativs Waste Sites
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Step 1- State the Problem Rev. 0

Thble I.S. 200-PW-1 Operable Unit Final COC Liat. (4 Pages)

iFinal COCs RaNawle for Inclnsiat

Several compounds contained nitratesfiitrites the most widely used included
nitric acid, a stripping soivent used in the RG, RMA, RF.CWPtER, PRF, and
smericium reeovery operadoaa (discwdm/publications by Thuttnan D.

Nitrate/nitrite
Cooper, PFP Chendat). Nitric acid and various salte were also used
throughont the bismuth-phosphate, Uraniam Recovery Project, REDOX, and
PUREX processes to isolate plutonium from various fission products
(GE 1944 (Section C], GE 1951a, GE 1951b, GE 1955). Analytical results
from sediment samples collected within the 241-Z-361 tank (FH 2000).

Several compounds contained phoaphate. The most widely used included
TBP and its derivatives and DBBP, vuhich was used RECLUPtEX. PRF, and

Phosphate americium recovery operations (discussien/publications by Thurman D.
Caoper, PPP Chemist). Analytical results from sediment samples collected
within the 241-Tr361 tank (FH 2000).

Several compounds contained sulfate. Its most widely used included
sulfuric acid, which was used as a penulfateleaching step in the

Sulfate RECLUPLEX• PRF• and americium recovery operations
(disausdonlpublications by lfiutmut D. Cooper, PFP Chemist). Analytical
results from sediment samples collected within the 241-L361 tank
(FA 2000).

Vofatf4 OtYaeka

(DC/^1-0ichlaroethme1
Analytical results and measurements have illustrated that this contaminant is

., found throughout the vadose zone (Rohay 1994).

2 dichlaroethane (DCA)1
Analytical results and meanrements have Illustrated that this contaminant is

, found throughout the vadoae zone (Rohay 1994).

1-ttichloroethane ffCA)1 1
Analytical results and measurements have illustrated that this contaminant is

, , found throughout the vadae zone (Rohay 1994).

Analytical results and tnrasuresnmts have illustrated that this contaminant is
Acetone found throughout the vadose zone (Rohay 1994).

Analytical results and measurements have illustrated that this contaminant is^^a
faund throughout the vadose aoae (Rohay 1994).

Carbon tetrachlaide was widely used as a dilutant for TBP and DBBP in the

Carbon tetrachlaride ^^',and ameticium-211 recovery processes. Analylial
results and measumn>ents have illustrated that this contaminant is prevalent
throughout the vadose zone and has impacted gtoundwates (Rohay 1994).

Cis lydk^loradhylene '^^^ results and measurements have illustrated that this contaminant is
found thtoughout the vadoas wne (Rohay 1994).

^a^^a Analytical results and measurements have illustrated that this contaminant is
found mtougAout the vadcae zone (Rohay 1994).

Chlatofann is a degradatien product of carbon tetrachloride. Analytical
Chlorofam results and measurements have illustnted that this contaminant is ptevalent

throughout the vbase (Rohay 1994).

Ethylbetie
^ytical results and measurements have illuetrated that this contaminant is
found throughout the vadose zone (Rohay 1994).

Remedial lnvestigation DQO Swrvrmry Repon - 200-PW-1 OU Phase I Representative Waste Sites
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'Ibble 14. 200-PW-1 Operable Unit F'boal COC List. (4 Pages)

liad COCs Ratlonala forr loclwba '

Hydraulic fluids (greases) Several types of hydraulic fluids were used during the tnilling and cutting of
plutonium buttons andla rods.

Metlryl ethyl ketone (MEIq Analytical results and tneasurantents have illustrated that this cantatednant is
prevalent throughout the vadose zone (Rohay 1994).

Mathyi iso butyl ketone (MK) Analytical results and uiasurmxnb have illustrateA that this contuninant is
prevalmt tlvoughaut the vadase zone (Rohay 1994).

Methylene chloride Analytical results and mautramaus have illustrated that this coataminant is
prevalent throughout the vadose zone (Rohay 1994).

n-butyl benzene ^y^ results and maa^naNs have illustrated that this contaminant is
found tlvonghout the wdae aone (Rahay 1994).

Toluene Analytical results and msasoranatts have illustrated that this oontamituat is
found throughout the vadola aone (AoAay 1994).

Tettaehltsuethylene (FCE) Analytical results and meaaaasatu have illustrated that this oontatninant is
found throughout the vadose zone (ltohay 1994).

Traw1.2-d1chlaoethylene
Analytical raults and nisawsetnents have illustrated that this contaminant is
found throughout the vadoM zone (Rohay 1994).

TCB is a degradaUon psadud af twboo tettachlorida Anaiytical rnults and
1Yichlaraethyleae (1Y^) meesmemenn have ilhstnted that this contaminant is prevalent tlraughout

the vadose zone and has impacted gtamdweter atohay 1994).

Xy^ Analytical results and msasm+ements have illustrated that this eontaednant is
found throughout the vadose zone (Rohay 1994).

Sead-vaud+w O.saaka

Normal parafnna (gteascs and Various types of normal yant6us were used as miiling, cutting, and washing
als) solutions dnring the produetion of plutonium buaons^rods

Various types of nonarl ptaffins were used as nillling, cutting. and washing
solutions during the production of plutonium hunaashods. These solntiais

PCBa atmat always contained PCBs (discnstiondpublicatloos with David A.
Dodd, PFP Chemist} Analytical results Arom sedimart satnples collected
within the 241-Zr361 tank (FH M00).

Phenol Analytical results and rneasurerrtatts have IDustrated that this conqtaiwnt is
found throughout the vadose zane (Rohay 1994).

Extensive use in advett extactiaa operation afRBCWP= PRF. and

TBP and derivatives (mono, b) a°°°sidurn recovery operations (disaadaas/puhlicatioas with David A.
Dodd, PFP Analytical results 5a® sedimmu samples collected
rrithin the 241-7,361 taalt (FH 2O00}

The final ODC list for this DQO process was developed for the represetttative waste sites.
Process kaowbdge intlicates the this list is also appropriate for the anabgtna sites within the
200-PW-1 OU. It should be noted, however, that the 216-T-19 Crib received unique T Plant
second-cycle bisnwthlphosphate wastes in addition to the Z Plant wastes. Screening the tmster
list of COPCs for the 216-T-19 Crib would result in the addition of the following unique

Renudlal hwestigatba DQO S+munary Repon - 200-PW-1 OU phase I Representative Waste Situ
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contaminants to Table 1-8: carbon-14, europium-152, europium-154, etuopiunr155, and
nickel-63. Because these constituents are not associated with the representative sites, the
samples collected during remedial characterization will not include these analytes. This unique
condition will be addressed during the confirmatory sampling performed in the remedial design
phase for the 216-T-19 Crib.

Table 1-9 defines the ARARs and preliminary remediation goals (PRGs) for each COC.

1Lble 1-9. List of Preliminary ARARs and PRGs. (2 Pages)

CoCa PreBmiwry ARABs FRGS

Radionuclides lnsfde the 200 Area Ind>rstrfal land-Uie Borndory'

15 to S00 rrraNyr above
beckground' via industrial land-use
scenario while under DOE control;

Shallow zone (0 to 4.6 m[0 to
15 above background at the
and of the exclusive-use period if

Contarninant-glieci5c; RESRAD
`15 ft] bgs)

DOE control is relinquished;
modeling

4 mrmi/yr above background to
groundwater; or no additional
groundwater degradation.

4 nrnnlyr above background to MCIs. state and Federal ambient

Deep zone (>4.6 in [>15 R] bgs) groundwater, or no additional r''ater quality control aiteria;
alternatively, site-specitic

groundwater degradation. modeling

Nonnadioloyical Canstihentr Inside Na 200 Area IndstAial laed-Use Borndnrl

Shallow zone (0 to 4.6 m [0 to MTCA Method C. and 100 times Chernicid-specific
15 ft) bgs) gcoimdwater

Deep wne (>4.6 m[>15 ft] bp)
100 tima groundwater (in Alternatively, site-specific
accordance with MTCA) modeling

TRU Wosts DeffnlHos

Radioactive waste containing mare
than 100 nCi of alphaemitting
trammnic isotopes per gram of
waste, with half-lives groa[a than
20 years except for (1) high-level
radioactive wWe; (2) waste that the
Secretary of Energy has deteamined,

Any
^^O

with the eoncirrence of the
Administrator of the EPA, does not

Coat^ttinant speci6c

need the degree of isolatian required
by the 40 CFR 191 disposal
regulations; a(3) waste that the
U.S. Nuclear Regulatory
Cammission has approved on a
case-by-case basis in accordance
with 10 C1+R 60

Remedial Investigatlon D(aO Sumnwry Report - 200-PW 1 OU Phase I Representative Waste Sites
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7lable 1-9. I.iat utPnellndnary ARARs and PRGs. (2 Pages)

COCa PreBminary ARARs PRGs

oFMterTux cles. C We.le

Any deptb mte 10 CFR 61.35 Contaminaet,cpeci5c

' Bawd an And Canpnhautve Land Use Plan EnvLnamenW Inqae Slntrmmr (DOE 1999) (aee Fi;are 1-1).
The 200 Area radionuclide dunup etndard for tha ioduwia land-use aomirio has not been eatabNarod. 71d• wlli be
npeed upo• in she ROD. The EPA is aurontly evaluating deanup K•odardi Use range from 15 to 500 naantyr above
backgromml.

• RPSRAD has been used fa am0ar tntte d0et and will be used n a miniwm for 6nxt expeture. If more aypopri•te
madeb we developed, the models; will be awlurted for me.

e Wmtlnj detinitim of TRU wam as rtated in DOE ddde 435.1.
bp • below ground wrfaee
CPR . Co& of Aederol Rejnlutiau
MCL ^maxinwmooMamintlknkve)
RESRAD ^ RESidual RADio•ctivity doas model

Table 1-10 lists the general exposure scenarios.

'1>abk 1-10. General Expaane Seenatioe.

Scenado
Na

G~v Dqxwm Smarria DeserlPdon

The .carce of coataminatioe in We 200-rwa OU Is the uquaa ef'Boent di.qxea to the waste aw.
The near-tlsm release meehmism is d4ect ndiaUon apoane to oocupstional wadnn in Ihs ricLdty
of ths wane sites (atlwosb ehiekled by stabilizinj cover). and hdnlatiao dsotfaoe or
wbsehee saiL in an oocopadana roenaio dow not represent a aubuaadal aapoavs this to waa0e
site aurRca stabilization and the limitad sdl Ingestion and inhaatioa aeddpatad dmisj eiewatiaa
aCUV)tip )n an ID&tI[lal nldnj (0.`.. We Of thYt COnhel IDOYIYO{ limiti a4vowM). Downward
migration afmohiln oonWtumn Into tl>s groundwater would no a!1'ect odaapaNaod waHppri, as
thar drinking water aotcoe would not be the intderlyln` aquifart However. On prolection of
groundwater Is a requtremant and must be adtte;red by evaluating pntaatial lqtira impacta.

1 71a exposure time is divided into time "t imida and outside an industrial fadlity.

• Buildint oaespsney: S bmasldsy x 0.6 (buitdft aa,wpsnney Aeta). S daydwacX. 30 weelodyr.
for 20 yan (et a 73-ysar lifbiime).

• Ontdoor aspowre i humt/day x 0.4 (ootdoor exposiue taaor). 5 dsydwedc. So for
20 ysars (da 73-yaar lidetlme).

In addition, be 6apdief oa.vpanry exposure ii+daQea a faanr of 0.4 to redace the Ingested dust
component das to bnildioj ventilation system })Itra)an.

Biota that may be aporod to contand nanu is this OU will be addressed uider aieparate
200 Area-wids evatuatad. Raoedia actions to address human oonoaos will also save in
prolect Was.

' 7Ue Piud Hohbid QonprtlwarA'e (/nd Un Plan &rvironnunW laiPact SmrenWu 07051999) (see Plpae 1-1) IdwtiMt
the actual aod new 6sue (JO-yr) lud one witMn the 700 Aroa Imd-me bounMry at induwla (axdmive) and would center
maay an waNe mmyement actlvitlac

Remedlal Invut4aiion DQO Sarmiwry Repon - 200-PtiKI OU P6au I Repnraenrotivw Wam Sites
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Table 1-11 provides the regulatory milestones and regulatory drivers associated with this project.

7lable 1-11. Regulatory Milestones.

Milestone Due Date Aegulatory Driver

M-13-26 June 29 2001
I

Tri-Party Agraanent milauaw to submit 2110-PVi+-1 Plutonium
, Rich/Organic Rich Waste C3roup work plan (Drafl A) to JRA.

The project milestones and their driven are listed in Table 1-12.

Table 1-12. Project Milestones.

Mikstone Due Date Driver

Internal DQO workdwp January 13, 2001
DQO schedule

External DQO Uriefing February 15,2001

Issue DQO summary report Eebnwry 28, 2001 DQO documentation

As noted in the project assumptions, the DQO scoping team concurred on selection of
representative waste sites for the 200-PW-1 OU.

Table 1-13 combines the relevant background information into a concise statement of the
problem to be resolved for this DQO process.

Tlable 1-13. Prelitninary Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Probletn. (3 PaM)

Plutonium-ridt and organic-rkh waste streams associated with the plutonium recovery proeewa at the Z 11aat
Complex were discharged to the 200-PW-1 OU waste sites. The Z Plant Complex was used to process plutonium
nitrate solutions Into plutonium oxide and plutonium metal. 1Lese process stroams contained raeoverable
quantities of plutonium that were reclaimed during RRCI11PtEX and PRF operations. This was<e also contained
inaganic anions and cations, fcids, large amounts of organic wasN,bigh amaatts of plutonium and
anpricium-241. moderate amounts of uraninm, and lower amounts of fission producu. Additional waste stteams
were generated from the americium recovery operations and the Z Plant laboratory. The ReCWPtBX and PRF
are primvy sources orcarbon tetradtlaride In the 200-Weet Area.

Waste atreams disaifarged at the 200-PW-1 tW waste sites contained a variety of canstitutaqs, including prbee
tevadlaide, ameridum, plusonium, and wanium. The organic solutiane, which contained crbon tetraddaride

as DNAPI., constituted 4% to 896 o(the total volume of liquid waste discharged. The predominaM discharge was

an acidic, high-salt (sodium nitrate) solution composed primarily of nitric acid, tluoride, ninate, and pheephata
containing plutonium and americium with an organic content of leu than 1% dissolved carbon tetnohlaride.

Reroedtal Jnvattgatton DQO Summary Report - 200-PiV1 OU Plta.tt I Repnsentattvt Waite Sites
s...a -)mI 119
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1lxble 1-13. Prellminary Conceptual Contaminant Dishibution Modd Dtacusafon
and Condse Statement of the Pirobkat. (3 PaQes)

Effluent and contaminants (carbon tetrachloride as DNAPL and In the dissolved nqueoot fam.
plaloeium-239P240, amaicinm-241, and onniom) were dischernd dEroctly to the wil colmmn at liquid waste
receiving dtn. The vaWB front and contaminants 1n81tnted 1bs soil eelnam. EHlueat and eonuiNnvn(+)
migration it predominately vertically downward beneath IM waste site. Lateral spreading I. pdaprily oweinted

with Hna p;nined w'tla. Oldr. poorly reded wells that palloate the Plio-plei^tooene Unit and/or penetrate the

water teNe nay provide a localized vertical conduit for anWe along the outside well uein8. QeWe dika and

diteantiauau sand- and yrtvel-611ed randomly oriented 8muret also provide preterential pathways for solution
movement through the 8ner arcw. Carbon tetrachloride mi8retathrau8h the vadaa zone under its own
hydraulic gradient. As DNAPL militatet downward. pert of the liquid cerban tetmchlaride will be held as
residual liquid (ii.e.. DNAPI., dissolved, and absorbed phaoa) In tM so1 pnrea by capillary ftcet. In additian.
some of the liquid carbon tatrachlaride will be retained in the vndaee zone throu8h mechanima:uch as sorption
to and (adtorbed phase) and entrapment of DNAPLdiwolved liquide in dend-atd pore spaces. Residual
eentaminatinn of both plwes will be left along the mnaadmnt migration path. Carbon tetrachloride also
voLtiiizet from the DNAPL and equeeout phase to form a vapor phase in the tail pire space. Vapor phase
migration ie by molecular diffusion and edvection. Sediment density, xtcatl5cation, and variability also influmce
fluid and vapor miD'atioo pktam•

All crboo tetrechloride phases (except DNAPL) have been fouad 8erou8hout tfie vadose zone beeatlt the
relrermtatlve eitw (Rohey 2000). The highest carbon tetraeWaldr concentration In sediment wtples collected
was 37.8 ppm md 6.6 ppm beneath 216-Z-9 Trmch and 216•2rrlATik Fidd, respectively. At bolh lacntfons,
maxhrom aouoaaradoot we ueociated with the intabedded trde said dlu of the Hmfad farmntion bwa fine
unit, lemimted silts of the Pibpkictwene Unit, andlor the top of the eaNdfe. Other volatile apnic compounds
detectad include methyleae chloride, ehloride, trichloroelhylaas (7Y.B), tetraehlaroetfiylme (PCE).
trmr1sDC8.1.1-DCA,1,2-DCA, cir1.2-DCE; 1.1.1 TCA. Dentrhe, xyleoa, and toluene (Rohay 2000).

Plutonium and oneridum we typic8ly retained in the upper few malen of the edl eolumn (WSC 1993) when

released in a diatdved aqueous phne. Because of tlbtr large dia>Rution coef8dent: 04s), they ncrmnlly adrab
etraqly to Hnnford eeila At the 216•Z-IA Tile Field. theee radiauuciida were dischar8ed au eo-cantrninnnu
with the DNAP1.canplexwt mixture (TBP) and we found deep within the vadeee zone. Connmbuntu such as
tritlian and nitrate with low NO are not readily adsorbed on eoil prticles and migrate with the vrettin8 6*oot. The
mnxim® vertical extaN of plutonium and americium oanhminetlan in 1979 was intapceted to be located
appraotimuely 30m (981) bdow the bottom of the crib md 30 m(98 !t) above the 1978 wneer table
O'eks at al. 1979). Year 2000 depthdo-water menstsemots indiaqd that the torface of the water has dropped
3.4 m(11 R). Spa:trY prmr performed in the 1990e Iediuted that nidiolopai contanslastion may extend to
37 m(121 II). The estimated lateral extent dndiolopenl contamination is located within a 10-m (32.8-R}wide
zone acaosp.oio8 the perimeter of the crib (Price at al. 1979). The diwibudon of eontaminnts deap within die .
vadots mne mSpst that plutonium and amaicium mobility is highly enhanced in the presence of carbon
letndilocide. TBI! and derivatives, acidic liquid waste etDumte, and udur eamplmunta The exact transport
nmcluniao of the observed plutaniumhmaridunn is not lanown at this than. Further invettisation is needed.

More than half of the wate sites In the 200-PW-1 OU received small quemitia det8umt relative to estimated

soil pore volumes. The efAnmu volume discbv8ad to the 216-?r1A Tile FNW it 1296 dthe estimated soil pore
volume. The 216-L91Ymdh recsived 142% of in e:Hmeted aoil pora vohme. This infmnsdon suggests that
the wettin8 8-mt has migrated throu8h the vndwe some beneath the 216-Z-9 Timdt and has reached the water

nble. The wattin8 front may not have reached groundwater at the 216-T.lA Tt7e Field.

Reinedid /nvesNBatlow DQO Summary Repat-200-PW 1 OU Plww lRepnsemaNve Wane Sltes
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lbble 1-13. Preliminary Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Problem. (3 Pages)

Only the dissolved phase of carbon tetrachloride has been detected in groundwater. The plume of dissolved

carbon tetnchlaride extends over 11 inns (4.4 mi=) in the unconfined aquifer underlying the 200 West Area. The
was of highest concentrations (4,000 to 8,000 µg]L) in the past included the 216-Z-9 Trench. Carbon
tetrachloride discharged to the trench may be providing a continuous source of contamination to groundwatc.'
The distribution of carbon tetrechlaide vapor below the Fiio-pleistocene layer suggests that time vaptsrs may
have volatilized from the dissolved groundwater pluroe throughout the 200-West Area (Rohay 2000). Major
nonradiological groundwater plumea in the vicinity of representative sites in addition to carbon tettr,chloride
include ahloroform, trichloroethylene, and nitrate. There are no major radiological plumes in the vicinity of
representative sites (PNNL 2000).

The preliminary conceptual contaminant distribution models for 200-PW-1 OU, the 216-Z1A Tile Field, and the
2162r9Qib are shown in Figora 1-3, 14, and 1-5. respectively.

DQO Approach:

The DQO proceas for the 200-PW-1 OU is being performed to determine if representative sites have been
contaminated to levels that require remedial action.

The outoome of the characterization being developed in this DQO procas for the represaennative sites will be
applied to the other analogous sites. A SAP will be developed after completion of the DQO pracess, which will
specify the sampling and analyses to be performed for characterization of the five repraanative sites.

All of the waste sites associated with this OU are located within,he 200 Area industrial land-tue boundary line
and will be evaluated on the basis of future industrial uses.

Problem Statement:

The problem is to determine contaminant concentrations and soil physical parameters in the repreamnative sites to
support evaluation of remedial alternatives in the PS and to verify or refine the conceptual contaminant
distribution models.

• The preiiminary caneeptual eauuninsot disuibation model will bewme the aaneeptusl wotsndnaa 6suibutlon model
after scoepunce of this DQO sunmary repat and will then be applied to the projoc[ waic pisn.

Remedial Investigation DQO Sumenry Report - 200-PW-1 OU Phase I Repnientative Waste Sites
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Flgure 1-3. Conceptual Exposure Modei for the 200-PW-1 Operable Unit.

i

si
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Figure 1-4. Preliminsry Conceptual Contaminant Distribution Model
for the 216-Z-1A Tik Field.
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2.0 STEP 2- IDENTIFY THE DECISION

The putpoee ofDQO Step 2 is to define all of the piincipal study questions (PSQs) that need to

be resolved to address the problems identified in DQO Step I and the alternative actions (AAs)

that would result from resolution ofthe PSQs. The PSQs and AAs are then combined into

deaision stataments (DSs) that express a oboice among AAs. Table 2-1 presents the task-specific

PSQs, AAs, and resulting DSs. This table also provides a qualitative assessment of the severity

of the consequences of taking an incorrect AA. This assessment takes into consideration human

health and the environment (flora/famta) and political, economic, and legal ramifications. The

sevetity of the consequences is expressed as low, moderate, or severe.

Table 2-1. Summary ofDQO Step 2 Informatton. (2 Pages)

Alhrnathe Aetlon
MM I I

Coseeqaenw ofLrroneow Actions
Sawarih of

Cooeoqaesea

PSQ 01- An the eontaminaot eoacentratiw TRU er pvater than Clar C?

SpeeLl rormdial altuoativee for the waste sites will
be uoseoaoeily developed during the FS. The

1-1
8nlwee pxeial ranedial remedid albroatlve Will uao^n'ly mcmpotate I.ow^
tlternativee in a FS.

costly and dilAadt proeawa for 6aadlins TRU or
greater than Clan C oantsminatrd soil.

The FS and associated remedial actiai will not plan
for special reaudial alternatives necewry for

Evaluate wmentional Lanminj YRU or greater than Class C contaroiaated

1-2 remedial alternatives in a soile. Than eoiL miS6t be incorreotly mana;ed Severe

FS. and dbpoeed. Warkas coald be expaed to
maccWtabb leveb ofradioactively cmwmioated
wi4 dusins reerodirtion.

nS N1-Deteaaene wLethsr the eantemioaw oooeanaatione as 7RU apeater than Class C and evahute
tpeaial mmedial allaaatlvea in a FS, or evaluate conventional remedial aftanattvee in a FS.

pSQ #2 - Is the eaY radlologkally eootandaated?

2-1
Evaluate mmed The site may be iuypropdatety remediated LOW
alemnadva in a FS. resulting in nmecewry expmditure of timde.

8valoate the site for The site may inappvopriately be cloead without
2-2 cloaQe with no remedial remedid aaioo, inmeauioS rirln ofpotential Severe

aaion. expoaue to workers and the enviroament.

DS #2 -Deowmiaa w^hetber the and is ndioloSieaEy cootamimtod and evahuee temedial alteimtlves in a FS, or
evaluate the eib for cloame with an t^ndiel actioa.

PSQ #3 - L the wY eMdeaHy senha^ated?

Evaluate remedial The eYe may be imppropeiaoety rmrdiatod 1 ^,3 1
alternatives in a FS.I

resulting ine>^yexpenditura ofrimde.
,

RsmediallevattSatlai DQOSrwunmyRqwrt-2t10PW-I OUP/wre I RWesentaAfve Wasn Slta
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Table 2-1. Summary ofDQO Step 2 Information. (2 Pages)

pSQ-
AA R Alternative Action Consequences of Erroneous Aotione &verity ofConaqoencea

Evaluate the site for The site may inappropriately.be closed without

3-2 clocure with no remedial rert>tdial action, increasing risks of potential Sevece
aelion. exposure to workers and tlx environment.

DS 03 - Determine whether the soil is chemieally eontnainated and evduate remedial altematives in a FS, or
evaluate the site for closure with no remedial action.

Rsmadta!lnvesttgatlon DQO Sutemary Report -?00-PW-1 OU Phose I Representative Waste Sites
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3.0 STEP 3- IDENTIFY THE INPUTS TO THE DECISION

The purpose ofDQO Step 3 is to identify the types ofdata needed to resolve each of the DSs
identiSed in DQO Step 2. The data may already exist or may be derived from computational or
surveying/sanlpling and analysis methods. Analytical performance requirements (e.g., practical
quantitation limit [PQL], preeision, and accuracy) we also provided in this step for any new data
that need to be collected.

3.1 BASIS FOR SETTING THE PRELIMINARY ACTION LEVEL

The preliminary action level is the threshold value that provides the criteria for choosing between
AAs. Table 3-1 identi5es the basis (i.a. regulatory threshold or risk-based) for establishing the
preliminary action level for each of the COCs. The numerical value for the action level is
defined in DQO Step S.

Table 3-1. Bab for Setting Preliminary Action LeveL

^ COCa EWs for Setdog BnUmisary Action Levd kr7

TRU-eoau»dusted soils DOE's definition fa TRU waste (DOE 100 aCi/tQuids 433.1 }
I

(imatar ebn Clw C 10 CFR 61 deAoidoo ofpwter t6= Clus C >I00 aCi/a'aaohmdaated soils ^vute.

Radiolo`ted lodaip values fbr dullow zoae soils
2 Radiobsied t:OC:s baed on RESAAD aaslyses for the applicable Refar to Table 3-6

rcantria. Deep sees lookup values TBD.

3 NamtadiWo6icd 00Cs ^^^ Rdrto Table 3-6

• We 16ak appYn to d* amitdng tWanaolida with half-lives owr! yeam in rccadmoe with 10 CPR 61.55.
WA -not MppUubls
7HD - to be deknnined (using a vadoss zaw utntpnt modd cweLodan Draeu)

3.2 INFORMATION REQUIRED TO RESOLVE DECISION STATEMENTS

Table 3-2 specifies the infarmation (data) required to resolve each of the DSe idattiBed in
Table 2-1 and identi5es whether the data already exist. For the data that are identi8ed as
existing, the source references Sr the data have been provided with a qualitative assessment as to
whether or not the data are of sufficient quality to resolve the corresponding DS.

Rsms^o/lavert/gofkn LTQO Smwary Report - 200-PIi=I OU PuanlRepnMtwtvs Wm&Stta
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8 Table 3-2. Required Information and Reference Sources. (5 Pages)

Are Availabk Data of
Are Additional Data

Re uired Do Data
Sufeded Qaatity and

Required to Support

DS fl
q

IatormaWs Lsbt! Source RKereace
QuaoNh to Sapport
^n,^^ RUFS ProeaaY

GteBorY (Y/N) (^,^ (YIN)

7.9 ZdA Z-9 2r1A

Sodl TRiJ• Dt.rbibutiwe ojPlwAwi6m aed,fmaiciwn Beneath the
I canpmimmioa

Y
216Z/A Gfb: A Stahrs Report RHO-ST-17

N/A Y N/A Y'and geeatea than (Price at aL 1979). Provides data auorauia aod results
Class C addu from limimd field investigations at 216-Z-IA.

Repwt on Phebahon b!'udag.tetlvloes at 216-2=9
Enclarsd Tienc6, RHO-ST-21 (Ludowise 1978). Provides

Y N/A Y' N/Adata sommariea and results of plutonium inventories
befowe and after coini8 ef6oeta at 2162r9.

ZPlwtSomeAUegalcArtaA/aa>gmreu8mdy
Y Y Y` Y`RepoM DOE/RL 91-58, Rev. 0(DOB-RL 1992).

Resrftr of1998 Spxunf GannraReyAfoaito>ft of
BomJbolea at the 216-Z-IA 71ft Fidq, 216-Z-9 TieneJl, and N/A Y N/A Y'
216ZW2 0ib. PNNLa 1978 (Mn 1999b).

Prnofof-Prlaclple!)emmowbadoe oja Passive Nauroa
Tool)6r Datetfm ojTRU-Conlmniaated Soll at the

N/A Y N/A Y'216-L/A 71k Fkld BHI-01436, Rev. 0
(Baoer d aL 2000).

Watte Site Crovpiegfow 200 drcar SoillavatHgaaonr,
DOF/R1.-96-81, Rev. 0 (DO&RL 1997b). Pmvida Y Y Y' Y'
oxioft iofaaxnation for the wula am to this OU.

Mrelear RaoetAtry 8ralmatloss of21 d Z-9 &Clared
7mci, ARH-2915 (Stmth 1973). Provides data

Y N/A N N/Am^vies and analytical results of ptatone® mveatotia
before r®oval at 216bZA.

w

r.
CY
rD

0

Cr
A

^i...
as

^

7d Eo

o b
A

W

N



BHI-01477

Step 3- Identify the Inputs to the Decision Rev. 0
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3.2.1 Data Gap Analysis

The data in the reference source documents were evaluated for adequacy to support the RI/FS
decision-malong process (see Table 3-2). The data review indicated that there are no data gaps
for TRU-contamination and radiological contamination in the upper regions ofthe vadose zone
(0 to 17 m[S8 S] depth for the 216-1 A Tile Field and 0 to 21 m[105 8] for the 216-Z-9 Trench).
However, TRU contamination and radiological contamination data gaps exist for both sites
below those elevations.

Theae sites were historically a concern from a radiological standpoint; consequently, little
chemical characterization data exists. The data that do exist cover few of the contaminants in
Table 1-8 and over limited depth intervals.

Because the deeper portions ofthe vadose zone lack radionuclide data and because chemical
constituent data are missing for the entire vadose zone, the RI/FS decision-making pmcess was
evaluated for sensitivity to theae data gaps. The nemove, troat, and dispose alternative is the
most sensitive to the TRU contamination and radiological contamination concentrations in the
ahaUow depth zones. The historical information satisfies the data needs; however, the
engineered multimedia barrier alternative requires contaminant information in the deep vadose
zone to assess waste site conditions against barrier performanoe. Therefore, it was concluded
that these data gaps must be filled to support evaluation for all of the remedial alternatives being
considered.

3.3 COMPUTATIONAL AND SURVEY/ANALYTICAL METHODS

Table 3-3 identifies the We when existing data either do not exist or are of insufficient quality
to resolve the DSs. For these DSs, Table 3-3 presents computational and/or surveying/sarnpling
methods that could be used to obtain the required data.

Table 3-3. Is3'ormation Required to Resolve the Decision Statements.' (2 Pages) .

DS N LvatlpHoa
VMatrM

aoqolrad Data
Compatattoatl

Metbodi
Sarvey/Aoatytleal

Methodr

beta,
OC ^ awdt8aj ab for Fie1d senenios with

aoeanbst in so haltb dow^m radiological datection
soiL An ewfiada^o

ARAR^ sod'
soeammt

I sod Caean^tiam of F^
STOb1P aueowioat Geophysical boee6ole

2 radiological COCe
Location data (depth and

^^^ iospns with dowdwte
madial ical d f t

bteral cdmt ofOOG develop aodels fat m.og e ec

Wilhiia wute site
boundaries). diroulb vadae aaM to

FcLwdsvaur.

Soil amplinF and
laboaawry analytis.

Reeudlaf imwtfgaUoa DQO Sunueary Rqporf - 200-PW-I OUPbare I RepneseeWqvr lYarte an
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Table 3-3. Information Required to Resolve the Decision Statements.a (2 Pages)

DS k
Remedial

Investigation
Variable

Required Data
Computational

Methods
Survey/Analytical

Methods

Nonnuiiological
(e.g., inorganic metals
and anions, and SVOCs) Risk assessment.
COC concentrations in

STOMP numerical

3
Concentrations of
nonradiological

soils for evaluation
against ARARa and

modeling package to Soil sampling and

COCa PRGs.
develop models for Lboratory amlysta
contaminant transport

Location data (depth and through vadose zone to
lateral extent of COCs groundwater.
within waste site

boundaries).

1,2 , Soil physical
Moisture content, bulk Direct conqtarison to

Soil sampling and
and 3 properties density, particle siu existing models to

laboratory analysis.
distribution determine conductivity.

• See Table 3-3 for additional infomrtion.
SVOC - semi-volatile organic compound

Table 3-4 presents details on the computational methods identified in Table 3-3. These details
include the source and/or author of the computational method and information on how the
method could be applied to this study.

Table 3-4. Details on Identified Computational Methods.

DS M
Computational

Method
Source/
Author

Application to Study
^^
Inpat
Req't?

and RESRAD National
RESRAD will be used to estimate direct human

Yes
2 Laboratory

radiation exposure to account for radioactive decay.

PaciSc
STOMP is a numerical modeling package for

1,2, Northwest
development of models that can be used to estimate the

and STOMP
Natiooal

migration of radiological and nom^adiobgical Yes
3

Laboratory
contaminants to groundwater for indirect exposure
estimates.

Table 3-5 identifies each of the survey and/or analytical methods that may be used to provide the
required information needed to resolve each of the DSs. The possible limitations associated with
each of these methods are also provided.

Remedial /nvesrlgaMon DQO SuminaryReport -100-PW-1 OU P6ase I Repreaenlatlve Waste Stta
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Table 3-5. Potentially Appropriate Survey and/or Analytical Methods. (2 Pages)

P^tentlaily

Medb
RemedlatloN Appropriate Possible Llmitatlons
Variable SurveylAnalyHcal

Method

Pldd Screenlaa

A doecd-end rod is puthed into the toil to the

Vadoae d^
and

COOa pewkonwter,
de+ind depth. A snmall-diameter Na! or BOO
detector (or other witable detxtaz) is used to log the

some soils
uotopic 4aurna Na! or BOO deteator

Vote s amma response with depth. The cone
emiuione IossinQ poomitrainder may not be ef[ective in cobbly or

rocky soils or for deep peneh'atlon.

A daod-wd rod is pusbed into the aoil to the
desired de* when a removable to is dltplaced

and a mall volume of soil is retrieved. Dee to the
Radiological and Com penehomeoer seril volume of soil retrieved, multiple samples
chemical field and direct puah

would be required to meet nnple volome
mooning amd'.

raqubaments for a large wlyoe list. Cobbles, rocka,
or other taturea in the wil colu® eadly atap the
w®e penetroneter and other d'vect-poah methode.

A md4diuaetac cuinj is puLed into the w11 to the
desired depeh A sne11-diamnew Nd or B(i0

Clrop and Direct pneb; NaI or de'ecror (or other suitable detector) is used to log the
isotopic `amma BOO delector Qamma nsponse with depth. Dimt-lnuh metbode
emiaionm lossins (e.g., deoprobeTM) rmy be inefiective in cobbly or

rocky soils or deapar than approzimaroly 10 in
(33 R).

Oaationa-ny logging provides the oomeohaum
pro8ka of gamrtabmittiot; ndionuclida such as
Ae}241, Pu-239, and many 8edoa products is a
boeehok envimnient. It L cooeidwrd by wme to
ba moie aauuraro than sampling and laboratory aawy
because We aetay is pednnrd in site with ks

(k=a diauubance of the tample, ifian is bigbar verukal
epdKiom from spatial resolution, and the sampk aim Is smach
Spion producu, Borehole St3L with la:qet. This method nay also be moee eeononoinl
An-241, IBKk detector than traditional aunplioj and aaalyak. This method
Po-239, and doea not aww =adiamnlida at dau3Ller products
Np•237 that do not emit pmna nya. 7Le;amoat energies

from Am-241, Po-239, andNp= an at the low
and of the epectrun. which results in hish mmeial
mioimum detaubla activities and pouibk mahis
affecb from othac iwtopo. This Mchoi" nquira
the use of a single eaeiag (inualled by dn7lina or
driving) in contact with the soil Wmrtiao.

Neutron
emiwions; from Paaive neubom lowing provides iodicatio® oftbe
plftedum and Bazebok paetiva presence ofmnhon-enitl'in` iatopea in soils. The
from alpha- nnmron logginf paaive neutron detection limit is approximately
neupon ail
mteracdon

100 eCi/3 in TRU-oonhmhuted aoil.

RaeediallnverdgaMoa DQOSiuonmy Report - 200-PW-1 OUP/mse I ReqrsentoBve Waste S1ta
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Table 3-5. Potentially Appropriate Survey and/or Analytical Methods. (2 Pages)

Potentially

Media
Remedistion Appropriate

Possible Limitatiosu
Variable Survey/Analytical

Method

This technique uses source materials or generators to

release neutrons into the soil formation. Passive
detectors measure the response to the neutron flux as

Active neutron
Borehole

a meaos of detecting specific tnnsuranic
emissions from

passive/active
conatitucnb• Although neutron activation methods

TRU-
o^tng

have been developed, these methods are not
contaminated

methods
expected to be useful for this initial characterization

soil effort. At present, these techniques are too
expensive and time consuming and logistical
problean are associated with the handling of intense
saocn or generators.

N-N moisture logs can be used to determine current
moisture content profiles of the subsurface through
new or existing boreholes. The moisture profiles are
often directly correlated to contaminant

Vertical
Borehole neutron- concentrations, sediment grain size, composition, or

moisture profile
neutron moisture subsudace structural features. For this project, the
logging moisture profile nry be useful for helping determine

the location of contamination and establish geologic
conditions to support comaminant fate and transport
modeling. It may also be correlaxd to reflections
identified in ground-probing radar surveys.

Laboratory Samples

Highly contaminated samples require use of onsite
laboratories, with associated impacts (e.g., high eost,

All COCs and reduced analyte lists, matrix effect0. degraded
Vadose physical Lsboratory analysis

detection limita, and long turnaround times). Lower
zone soila p^^ contamination levels allow use of offsite

kboratoria, avoiding these limitations. Physical
property analysis will include bulk density, moisture
conteot, and particle size distribution.

TM GeoProbe is a registered trademark of GeoProbe Sypems, Salinas, Kansas.
BOO - bimsuMgemdnate
6M1 - ekaranap^aie imaging
GPR - graund panstrating radar
HPGe - high-purity gamr^ium
Nd - sodium iodide
SGL - spectral gaama logging

3.4 ANALYTICAL PERFORMANCE REQUIREMENTS

Table 3-6 defines the analytical perfonnance requirements for the data that need to be collected
to resolve each of the DSs. These performance requirements include the PQL and the precision
and accuracy requirements for each of the COCs.

Remedial Investigation DQO Swmmary Repon -1tN1-PW-J OUPhare I Reprerentative Waste Sites
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4.0 STEP 4- DEFINE THE BOUNDARIES OF THE STUDY

4.1 OBJECTIVE

The primary objective ofDQO Step 4 is for the DQO team to identify the spatial, temporal, and

practical constraints on the sampling design and to consider the consequences. This objective (in

terms of the spatial, temporal, and practical constraints) ensures that the sampling design results

in the collection ofdata that accurately reflect the true condition of the site and/or populations

being studied.

4.2 WORKSHEETS FOR STEP 4- DEFIIVE THE BOUNDARIES OF THE STUDY

Table 4-1 defines the population of interest to clarify what the samples are intended to represent

The characteristics that define the population of interest are also identified.

Table 4•1. Cbancterlstics that Define the Population of Interest.

DS M 7op111at0n Of laarsat Characteristla

CrOr WJS}raey@ ltdsradax TiareAa

The sst of all envhammbl Co®cmuatlons and actlvitiu of trwraanic Miataidids, oder

1, 2, wnpla within the vadas sose radiosaciidp, metaL, anions, and limited VOA and smu-VOA

and 3 ausociated with the orgaaie tsMUtltrrents; physical ProperUa including moisture
repraeabtive w sste sites eonoeot, bulk dmaity lithology. and arain-size disVibation.

Table 4-2 defines the spatial boundaries of the decision and the domain or geographic. area (or
volume) within which all decisions must apply (in some cases, this may be de$ned by the OU).
The domain is a region distinctly marked by some physical features (i.e., volume, length, width,

and boundary).

Table 4-2. Geognphic Boundaries of the Investigation.

DS M Gw4rapr{e BeandarW of the larsatlptim

1, 2.
and 3

TLe geogeThic boaoduia fhr the imatlgatioo are the boundaries ofthe iadividwl repraes4ative
waste sita from the arRoe to groundwater.

When appropriate. the population is divided into strata that have relatively homogeneous

characteristics. The DQO team must syatematically evaluate procen Jmowledge, hiatarical data,

and plant to present evidence of logic that supports aligommt of the population

into strata with homogeneous characteristics. Table 4-3 identifies the strata with homogeneous

characteristics.

Remedial lavsNlpatbu DQO Sunnnmy Reyo»-I00-P1Y-I OUPbars / Rspruenratlw Waste Stra
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Table 4-3. Strata with Homogeneous Characteristics. (2 Pages)

DSg
I

Population of
Iatervt Strata Homogeneous Characterlstk Logic

2I6-Z-lA TUe Fiel/

Soils that are not expected to be contaminated
Overburden over the as a result of liquid disclnrges to the tile 1k1d.

1, 2, and 3 contaminated tile field Note that this stratum is not significant from
(depth varies) an RI/PS decisioo-making standpoint and will

not be carried further In this study.

Particulates and high distribution coetficient
contaminants were socbed and/or filtered out

The set of all Highest contaminant of the liquid flow via the soils at the bottotn of

1, 2, and 3 envuonmental concentration layer the excavated field. This zone is expected to
samples within the (presumed to be 17 in contain the highest concentrations of
vadose zone [581t]) contaminams and to have decreasing
associated with the concentrations with depth. May also contain
representative waste residual concentrations of mobile conatituems.
sites

This zone is expected to contain low

Low contaminant concentrations of mobile conhmmants from

concentration layer
the source to the groundwater table.

2 and 3 (presumed to extend from Coxentrationa are expected to remain fairly

17 in to 63 m[SS it to constant through the impacted zone because

207 ft]) the majority of the contaminants have been
flushed through the system, leaving residual
concentrations.

216-Z-9 Trencb

The set of all Particulates and high distrtbutlon coefficient
contaminants were aalbed and/or filtered out

umpla within the
Highest contaminant ofthe liquid flow via the soils at the bottom of

1, 2, and 3 vadose rane concentration layer the excavated trench. This snoe is expected to

associated with die
(piesmned to be 32 in contain the highest concentrations of

representative wastc 1105 R]) contaminants and to have decreasiog

sites concentrations with depth. May also contain
residual concentrations of mobile constituents.

A moderate concentration layer was formed
immediately beneath the expected high

Moderste to low concentration layer. In this zone, f3txr

eaatamiaaot ca®ceniration parlwalates and moderate distribution

2 and 3 Lyer (preamned to extend coefficient contaminants from the liquid waste

5an32mto37m[105f3 streamswere filtered and sorbod' High

to 121 RD volumes of disposed )iquids may have atried
some immobile constidunb into this zone,
and residual concentrations of mobile
constituents may also be present

Remedial Investigation DQO Summary Report - 200-PW-1 OU Pl+ase ! Representative Waste Sites
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Table 4-3. Strata with Homogeneous Cbaracteristtca. (2 Pages)

DS
x ofPop ât^tt^o

Interest
Strata Homogeneous C6aractaistle 1.u01e

This eone is expected to have decreasing
waroenerations with depth as more immobile
constituents filter and sorb out with the
pqsin6 of the moistem tlront. Hmvever,
caneenhation chwees are not strictly
depth-related. The Pu and CM appear to be
associnted with the Iine trained Uyers. Also,
the YapOr VaCnUm extraction system has

removed more of the VOCs $om the hi=h
pmmeability laysa!

This zone is expected to contain low
^^t coocentntions of mobile contaminants from

ComentfatiOn Lyer
tLe son¢eo to the pmmdwrotu tabk

2 and 3 (ptnaoned to extend fiom Coaceuan,tiam ue aupoceed to reorin l6iriy

37mto67m(121 ltto O0°staw througb the impwtad zonebec4mm

220 SD
the majority of the contaminonta have bem
tlm6ed throe;b the system, kovio` residual
oaseeatrations.

• The watted OaN any have radied powdwater for trme6 site. It is not known if Vroundwner was inpncted by t6e
disdrr;es in the d1e ReW site.

VOC - volatile orpnic eompound

The temporal boundaries ofthc decision are defined in Table 4-4.

Table 44. Temporal Boundaries of the Inveatigation.

DS N TlmefUame When to CoNeet Data

F7rrt Scneafwr

Ifpossible, avoid extreme hoNoold modhs and inclmment
1, 2,

^^
w^her that that could poteotiaDy atlbat onqlinj opeatioms

and 3 and ample coutaminaot eoacaobatioes dcorft ooilectioa and
landlini•

Laborrtory Sow'lut

ifposdbk, avoid oxtcemo hot/eold moamt md inelemmt
1. 2,

w^
wafhet that drt could potoaWIIy attact sampNog apetatioro

and 3 and rampL eoNaminant woomtradoes dmiot; eolleclbn and
b=sbk&

N/A - not appliable

RemedallavesHgation DQOSwmmaryRsport-104PW-I OUPimee I RepresenwNw Watte Staa
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4.3 SCALE OF DECISION MAKING

Table 4-5 defines the scale of decision making for each DS. The scale of decision making is
defined as the smallest, most appropriate subsets of the population (sub-population) for which
decisions will be made based on the spatial or temporal boundaries of the area under
investigation.

Table 4-5. Scale of Decision Making.

DS
a Population of Geographic Temporal Boundary

St tInterest Boundary Timeframe When to Collect Data
ra a

Higheet
contaminant

lfpoasibk,avokl
conceatration
layer

exftm hot/cold monthsenvironmental Boundaries of the
samples within individual and iaclement weather Moderate-to-

t.2.
and

the vadose zone representative waste
N/A

tbatthatcould
potentially affect

low
contaminant

3
associated with
the

sites from the
swface to sampling operations and concentration

representative groundwater omple contaminant layer'

waste sites concentrations during
Lowcollection and handling.
contaminant
concentration
layer

' This layer applies uniquely to the 216-Z9 Trench, as shown in Table 4-3.
N/A - not applicable

4.4 PRACTICAL CONSTRAINTS

Table 4-6 identifies the practical constraints that may impact the data collection effort. These
constraints include physical barriers, difficult sample matrices, high radiation areas, or any other
condition that will need to be taken into consideration in the design and scheduling of the
sampling program.

Tabk 4-6. Practical Constraints on Data Collection. (2 Pages)

Significant contamination concentratiotn an present in both represmtative waste sitea. Contamination controls
will limit and hinder drilling and sample collection opentiont.

The 216•2r9 Trench is not accessible for conventional vertical drilling equipment. The limitations imposed by
the enclosure structure are identified as a project technical issue in Section 1.5.2 and are described in
Section 1.6.1. This is discussed in greater detail in Section 7.4.1.

Remedial lnvestigadon DQO Summary Report -?0P-PW1 OUPhase I Representative Waite Siter
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1Lble 4-6. Pnctical Constraints on Data Coilection. (2 Pages)

Borehole soil nmpliag equipment may not obtein sufficient volumes of sample media if the sampled zone is

0.6 m(2 R) thick or less. Advancement of the borehole casing any dng contamination down the Lole. Drilling

opmr>bom ary volatilize the VOAs (including carbon tetnehlotide) that are present. Thus, an imccmate

mee..aten,ent may be obhined.

The soils in the vadose zone may include cemented zones that could poee difficulties in sampk collection.

Health and sdlely constraints may be imposed during chmetedz•ation tuttrpling to ensure that as low as

reasonably nchievable iptwy are properly addressed when tamQliog potentially TRU<ontaminatod, areater than

Cleu G and other radiologically contaminated soils.

Laboratory constraints as expected when tmdysing ioil wnpla with high conqtiinrnt co>xeotwtions. Soil

samples in this categ<xy would be analyted in an onsite hbotatoty. Impacts at expected in cost, degradation of

detection limib, and possible reduction in the wlyte lists. Ifwlytlod dunuound times we exteaded, the short

bold t&m for certain organic constituents may be exceeded. In addition, soil physical property testing may not

be possible in onsite Lboratorks.

Bxtreme weather conditions nay limit or that doam field kroeaing operations.

Rewedial hrvatlgaNmt DQOSwnunmY Rg+ort -1B0-PW-I OUPhate I Reprerearatlve R'mme Sba
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5.0 STEP 5 - DEVELOP A DECISION RULE

The purpose ofDQO Step 5 is initially to define the statistical parameter ofinterest
(i.e., nnximnm, mean, or 95% upper confidence level [UCL]) that will be used for comparison to
the action level. The statistical parameter of interest specifies the characteristic or attnbute that m
decision maker would like to know about the population. The preliminary action level for each
of the COCs is also identified in DQO Step S. When this is established, a decision rule (DR) is
developed for each DS in the fomt ofan "M...THEN..:" statement that inoorporates the
parameter of interest, the scale of decision making, the preliminary action level, and the AAs that
would resuit from resolution ofthe decision. Note that the scale of decision making and AAs
were identified earlier in DQO Steps 4 and 2, respectively.

5.1 INPUTS NEEDED TO DEVELOP DECISION RULES

Tables 5-1, 5-2, and 5-3 present the information needed to formulate the DRs that we presented
in Section 5.2. This information includes the DSs and AAs identified in DQO Step 2, the scale
of decision making identified in DQO Step 4, and the statistical parameters of interest and
preliminary action levels for each of the COCa.

7Lble 5-1. DeeMb® Statements.

DS M DadAox 8htaosat

1 Detmmine MLethn<the coalsailoxot concealratioas we TRU at tpaater tlra Clus C and svahuos
speeial semediat altamativea in a FS, at evalua0e eoaveatloosl remedial alhmstlws in a FS.

2
Detecmine wheiher the ai14 sadiobjicdly aatawhaMd and evaluate rasedW altmoaWa in a FS
or evalwte the she for claaure With no remeNal aedoa.

3 Delennine whelh^r tLs wil i4 eLemicatly camlatdhated and evaluate semsdid dseedtivea in a FS or
evalurte the site for clotme with no renodial actioa

Tabk 5-2. Inpots Needed to Develop Decision Raies. (2 Pages)

DS Coco Pa^of SeaM^ Da don
PMUMMary Actia lavels

^a

`

Tfawuranic
radionucOMM

100 nCUj

1 ti^eator thsa
Clw C

Soo Mq*M
>I Oo aCiJ`'

radiOmMes mtadomtan deMOled Vadae sone so>ti
whw R138RAD loe>oyp raTtrs and TBD

ttsumap otat sflodtft t>dtoaeclids
2 Radionuclides eoeeeaeatiar equutins to dae llmtls

5om IS b S00^yr above
bukratind

Reeadlallewstlgoofoa DQOSlumaay Report-20&PW-I OUPAaes I Rqmssatodw Waw Star
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Table 5-2. Inputs Needed to Develop Decision Rules. (2 Pages)

DS
#

COCs
Parameter of

Interest
Scale of Decision

Making
Preliminary Action Leve4

3 Nonradiological MTCA and other regulatory levels
constituents Soil sampling; (identified in Table 3-6)

2 maximum detected Vadose zone soils
and Soil physical values N/A3 properties

' This limit applies to alpha emitting radionuclides with hal5lives over S years in accordance with 10 CFR 61.53.
N/A - not applicable
TBD - to be determined

The AAs identified in DQO Step 2 are summarized in Table 5-3.

Table 5-3. Aiternative Actions.

PSQ AA # Alternative Actions

t Evaluate special remedial alternatives in a FS.

2 Evaluate conventional remedial alternatives in a FS.

I Evaluate remedial alternatives in a FS.
2

2 Evaluate the site for closure with no remedial action.

I Evaloate remedial alteroativea in a FS.
3

2 Evaluate the site for closure with no remedial action.

5.2 DECISION RULES

The output ofDQO Step 5 and the previous DQO steps are combined into "IF...THEN" DRs that
incorporate the parameter of interest, the scale of decision making, the action level, and the
actions that would result from resolution of the decision. The DRa are listed in Table 5-4.

Table 5-4. Decision Rules. (2 Pages)

DR # Decision Rale

If the true maximtnn (as estimated by the tnasinaan detected sample values) activity of transuranic
radionuclides within the soil samples in each of the appliubk atran' is greater than or eqaal toI
100 nCLg or the greater than Claaa C definition, evaluate special remedial alternatives in a FS;
otherwise, evaluate conventional remedial alternatives in a FS.

Remedial /nvestigation DQO Suwnmary Report - I00-PW-1 OUPhase 1 Reprerentative Waste Sites
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Table 5-4. Deeision Rules. (2 Pages)

DR M Deddoa Rule

If the hue maxirpum (as enimned by the maxin-m dateded sample veluea) activity of radionuclides
evithin the w7 wapla in each ofthe applicable atnM teeutb in a adiolooical dae ^eater Hun or2
aqw to IS to 500 mrctwyr above backpotmd, evdude ramedial altanativea in a FS: othawiae,
evaluau the site for closue with no remedial actiim.

If the true maxinaw (as ettitwted by dhe tmximasm dehokd auryk valaea) caacentradon ofcheroical
3 constituenb Nithin the soil aun^^ in each ofthe app8aable atnth' ia;reata tlun or egual to the

prolimioary wtion levels in Table 3-6, ewlwta renedul dtematives in a FS: otbawiae, evahute the
site for closaae with no remedial action.

• The applicnbk mn inchde the highat can4utdmnt woanetiiap hyr (216-2.-IA and 216-Z-9), the moderate4o-low
contumnrnt conmtnNon layer (216-ZA only), and the hrv coauraEunt emeeotradon la)er (216-2'r1A and 216-Z-9).

Raaedfal InvrsHtodai DQO Sreor+ary Repat- 200-PIR/ WararOn
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6.0 STEP 6- SPECIFY TOLERABLE LIMITS ON DECISION ERRORS

Because analytical data can only estimate the true condition ofthe site under investigation,

decisions that are made based on measurement data could potentially be in ecror (i.e., decision

error). For this reason, the primary objective ofDQO Step 6 is to determine which DSs (if any)

require a statistically based sample design. For those DSs requiring a statistically based sample

design, DQO Step 6 defines tolerable limits on the probability of making a decision error.

6.1 STATISTICAL VERSUS NON-STATISTICAL SAMPLING DESIGN

Table 6-1 provides a summary ofthe information used to support the selection between a

statistical versus a non-st:tistical sampling design for'each DS. The factors that were taken into

consideration in making this selection Included the titneBrame over which each DS applies, the
qualitative consequences of an inadequate sampling design, and the accessibility of the site if

resampling is required.

Table 6-1. Statistical Venus Non-StatLttcal Sampling Design.

Ttma Qoalitattw Coaseqaeeeas of ReaopW= Aeaest After Proposed 3ampMntl

1% k frame Inadequate Samo1uE Dedgo Remadlat IavatlQatba Daipe (StatLtleal/
(Years) (i.ow/Moderata/Severe) (Acewlblallaaceeaibk) NooStatistleal)

ard
3' N/A Low Accessible Non-slatialical

and 3'
N!A Sevete Accessible SM4Na1

• As down in Tabk 2-1, AAs 1-1, 2-1, and 3-11uve low comaquanou of enor; Mc 1-2, 2-2, and 3-2 have severe

caeaequeexs of error.
N/A - not eppGcable

The second row ofTable 6-1 indicates that a statistical sampling design would be proposed for
this DQO process because ofthe severe consequences ofan inadequate sampling design. This
assessment is based on strid adherence to the DQO process without considering the status ofthe

200-PW-1 OU representative waste sites. The contamination status ofthese aites is well

documented and they an )mown to cosrtain TRiJ-contaminated, radiologically contaminated, and

chemically contaminated soils. There is mQ risk that theae sites will be erroneously categorized

or considered for no action tbmediatioo alternatives. Therefose, AAa 1-1, 2-1, and 3-1

(Table 2-1) associated with the "seveae" etror consequence do not apply. The "low" severity

consequence associated with AAs 1-1, 2-1, and 3-1 (Table 2-1) will be used to determine the

sampling design requiremmb. Thepropoaed ampling design is, tberefore, judgmental (aa.

indicated in the first row ofTable 6-1).

Reeudlu! IrtwaHgadoe DQO Swnmmy Repwt -20&PIRl OUPGate I IYarM Sua
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6.2 NON-STATISTICAL DESIGNS

A biased (or focused) sampling approach that targets the maximum potential contamination
within a waste site is considered appropriate for the waste sites in the 200-PW-1 OU.
Contaminant distributions are expected to follow relatively predictable patterns based on process
knowledge and historical data.

For the DSs to be resolved using a non-statistical design, there is no need to define the "gray
region" or the tolerable limits on decision error because these only apply to statistical designs.
The nature of the waste sites to be investigated in the RI supports the use of focused sampling, as
identified in Washington State Department ofEcology Toxics Cleanup Program Guidance on
Sampling and Data Analysis Methods (Ecology 1995). This guidance document defines
"focused sampling" as selective sampling ofareas where potential or suspected soil
contamination can reliably be expected to be found if a release of a hazardous substance has
occurred. The trench and tile field structures to be investigated had released contaminants in a
point-source or line-source manner. The contaminants that were released in such a manner have
been shown to impact the soil immediately beneath the waste site with minimal lateral spread
(Smith 1973 and PNNL 1998). Therefore, focusing the RI sampling throughout the site will
ensure sample collection in the area of greatest impact associated with the discharge.

Remedial lnvestigatton DQO Summary Report - 200-Pii! 1 OU Pha.te 1 Representative Waste Siter
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7.0 STEP 7- OPIZIVIIZE THE DESIGN

7.1 PURPOSE

The purpose ofDQO Step 7 is to identify the most resource-effective design for generating data
to support decisions while maintaining the desirad de",ofprecision and accuracy. When
determining an optimal design, the following activities should be performed:

e Review the DQO outputs from the previous DQO steps and the existing environmental data.

• Develop general data collection design alternatives.

• Select the sampling design (e.g., techniques, locations, or numbersWolumes) that most cost
effectively satis6es the project's gosL.

• Document the operational details and theoretical lp+aeepfions ofthe selected design.

7.2 WORKSHEETS FOR STEP 7- OPTIbIIZE THE DESIGN

Table 7-1 identifies information in relation to determining the data collection design.

Table 7-1. Determine Data Collection Design.

DS N SNtlstkal Noa-StatlNial RatlooaM

Jwlgmroi•1 data coDaatioa design is applicable to.
iawMlptloa aspreli®nsry data nuspastthatthe bighrt
Mvb ofWaLUdnstian are located kelotivs bselesse
poina or be bottom of wnrte sites. RNattw dxe of

Non-statistical
wa^ee sioei pzeaents a potot-source-type dispowt,

'1, 2, and 3 N/A ^^e^^ foowma the was of iavaliption an the diM6adoo of
contaminants with depth. Comeqaeoca ofaraaeom
decisioas we not sevae. Qarselairatim sampBng
results will be veai8ed by eoe6tmotmy ampft of
oodojous dea do<iog fhe coofinassrory and reasifid
desipPban•

N/A - not applicable

Table 7-2 is used to develop general data collection design alternatives. Ifthe data collection
design for a given decision will be non-statistical, determine what type of non-statistical design
is appropriate (i.e., haphazard or judgmental).

Rensdfol lawstlgafion DQOS1mmary Rrpart - I00-PB=I OUPiare I Rdpraeelallw Worts Stter
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Table 7-2. Determine Non-Statistical Sampling Design.

DR N Haphazard ]udgmental

1, 2, and 3 None Professional judgmental sampling design is indicated.

The data collection design alternatives for this project are described in Table 7-3.

Table 7-3. Methods for Collection of Data at Depth. (2 Pages)

Method Description

Excavation with backhoe or excavator. This technique provides grab samples taken
directly from the soil column (approximate 0.3-m [1-8] intervals) or from the

Trenching or test pit excavator bucket. Because this technique creates a trench, direct inspection of the
sampling exposed soil column is possible. This method is not well suited for soils contaminated

with alpha-emitting radionuclidea bemuse of the potential for spread of contamination
at levels that cannot be readily detected with hand held survey instruments.

A closed-end rod is pushed into the soil to the desired depth when a removable tip is
displaced and a small volume of soil is retrieved. Due to the small volume of soil

Cone pcnetrometer or
retrieved, nwl8ple samples would be required to meet sample volume tequ'vemenq for

direct-push eampling
a large analyte list Cobbles, rocks, or other features in the soil column easily stop the
cone penetrometer and other direct-push methods. 7Le resulting hole can be
geophysically logged, providing information on gamms-emitting radionuclides and
moisture content.

Grab samples may be collected from the auger fitting during drilling, or split tube
samples may be collected with the aid of hollow-stem auger "flights." To achieve
laboratory analysis sample volume needs for Iarge analytical lists, a 0.6-m (2-ft) core

Auger drilling and sample from a 13-cm (S-in.)-diameter sampler is typically needed. Running a sample
sampling tube down the hollow center of the flight retrieves split tube samples. This method is

not well suited for drilling in soils contaminated with alpha-emitting radionuclides
because of contamination control limitations. The auger split-spoon samples are
typically 6 cm (2.5 in.) in diameter.

This slow drilling method is particularly usetiil in highly contaminated areas because
potential contamination releases can be more easily controlled. This drilling method
allows collection of grab samples from the drive barrel or split-spoon. To achieve

Cable tool drilling and adequate labontory analysis sample volumes for large analyrical lists, a 0.6-m
sampling (2-ft)-long core sanple from a 13-cm (S-in.}dismeter sampler is typically needed.

DOE-owned, controlled cable tool rigs are available omite for use in highly
contaminated areas. In alpha-contaminated soils, significant contamination controls
ace required.

The diesel hammer is a dual-string, reverse-air-circulation drilling method. The
potential impacts ofthis drilling method include degraded sample quality and

Diesel hammer drilling increased contaminant release potential. Because of the introduction ofair to the
sample media, affects on analytical results for volatile organics and increased potential
for dust result from this technique.

Remedial Investigation DQO Summary Report - 200-PW-1 OU P6ase / Representative Waste Sites
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Table 7-3. Methods for Collection of Data at Depth. (2 Pages)

Method Doeription

Sonic drilling can quickly advance either well casings or anple toba. Samples are
retrieved aiiqilu to eplit.spoon sample collection during a cabb tool opeeatlon. To
achieve adequate laboratory andysit sample volumas, a 0.6-m (2-1t)4oog oae ampie

Sonic arilliag and
is typically neoded from a 13-cm (S-ia.)diameter wnpler. Sonic deillins is mnch
tyster than cable awl dritline but the tachaiqne 4emaw a dpdtkant amamt ofhat,
which can alrorampks (e.g., libenle volatile argendu from the sampled io>tis) and the

^W^ ^^mipleme^a reqind may of tthe
equipmen<md op^

Air rotary deilBns is much taslsr Ihaa o16er drilling tectmiquea. Cheb aunples and
split-apooa pmpks may be nkes ushg this method. In additloq most roesry ddIl rijs

Air rotary drillioy and can be to collect core anoplei. To aeldeve adeqwoe laboratory anilyaL
wnpline sample volumu, a 0.6-m (2-8}lon3 cae sample I. typically needed from a 13-cm

(S-in.}diamdar Mmpler. This techuGpr may introduce air into the wil, potendally
alxrin316e ampk quality and famadon moiadme kvela.

A pile drivet set upoo drive casing an be used with or wi0aut a liuer to collect soil
Pile driver diract-pwh amplee w#0 reNul depth ie reached. Ths ue of crane and pile ddver alEme4ive
umplina cuing to be pushed into the aop fonntlon at a•hnd-off distance from the drilling

location.

The design options we evaluated based on cost and ability to meet the DQO constraints. The
results ofthe trade-off analyses should lead to one oftwo outcomes: (1) the selection of a design
that most efficiently meets all of the DQO constraints, or (2) the modification ofone or more
outputs from DQO Steps I through 6 and the selection of a design that meets the new constraints.

The key festures ofthe selected design are then documented, including (for example) the
following:

• Descriptions ofsample locations, strata, inaccessible areas, and maps (if beneScial)

• Directions for selecting sample locations (if the selection is not necessary or appropriate at
this time)

• Order in which samples should be collected (if important)

• Stopping rules

• Special sample collection methods

• Special analytical methods.

Remedial ImwHPatlon DQO Swunary Report -100-PA=1 OUPiian I RepretentaNve Waste SUa
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7.3 SAMPLING OBJECTIVES

In Section 3.2.1, it was concluded that the identified radionuclide and the chemical constituent
data gaps must be filled to support evaluation of the engineered multimedia barrier alternative.
Table 7-4 summarizes the characterization goals and drivers for the 200-PW-1 OU sampling
designs.

Table 7-4. Characterization Goals and Drivers.

Characterization Goals Wasta Site Sampling Area Driver

Detennine the type° and Support evaluation of
concentrations of radiological all remedial alternatives
and chemical constituents with in the lu/Fg procea
depth at worst-case locations

216-Z-9 Trench, Vadose zone under the Loa -cost expansion of
Geophysically log available 216-Z-lA Tile Field waste site footprint

the radiological
boreholes

Analyze soils for physiql Support R]/FS
properties modeling efforts

7.4 SAMPLING DESIGN

7.4.1 Preferred Sampling Design

The most cost-effective sampling design for most RUFS-type DQO projects is one that follows
the "focused sampling" methodology (Ecology 1995). This methodology applies when
contamination can be reliably expected to be found if a release of a hazardous substance has
occurred. This approach is viable only if reliable information can be used to focus sampling
efforts on the appropriate locations. This is clearly the case for the two 200-PW-1 OU
representative waste sites. The locations of the sites are well known, and there is a significant
historical database that can be used to guide sampling efforts to locations with the highest
contaminant concentrations.

Three sampling alternatives were initially developed for the 216-Z-1A Tile Field. The first
alternative was for drilling through the worst-case contamination location in the tile field, from
the surface to the groundwater. The second alternative evaluated the possible extension of
borehole 299-W18-174 from the 39.7-m (130-8) elevation to groundwater as a lower-cost
alternative. However, a review of the as-built drawing for the borehole revealed that the
diameter ofborehole 299-W 18-174 is 10.2 cm (4 in.), which is too small for borehole extension.
Therefore, two sampling design alternatives are proposed for the 216-Z-1A Tile Field.

The 216-Z-9 Trench is an engineered structure with an enclosure made of steel framework and
concrete roof panels. The enclosure structure is not designed to support loads greater than the
weight of a few occupational workers. Because of the high plutonium and americium

Remedial Investigation DQO Summary Report - 200-PW-/ OU Phase I Representative Waste Sttes
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concentrations in the trench, an accidental collapse of the enclosure structure would be
unacceptable from a worker risk and contanination-control standpoint; therefore, special drilling
alternatives are identified for this site. The sample design alternatives are presented in Table 7-5
and we evaluated in Section 7.4.2.

Table 7-5. Sabupflng Desip A1bniatlves. (8 Pages)

Sampk Colleetioa
MetLodolo8y.

Fatvis ofDalp Basis for Sampling DeAp

21fZlA TYleFfdlAltsrwodre I- datM•kDrM= In V1dwlkr. qf WsR 399-R78-159

Borehole Install one vdoa botetiole in eloa 'liN 299-W18-139 ban6ole spectral pama
eL•ncterizsdon proximity to the 299-w18-159 loMiuF raaln iodiate that the soils is the

borehole, which is uar the eemer of vioinhy ofthis bwehole 6ave Lisha
the tib field. Re&r to Fiurm 7-1 oontam3ddan lwe4 than any other borehole
and 7-2. that was loMed. The borehole will be dcilled

Soil ampla will be eoDeeud in ftm the adaee to the water table for borehole

speci5c stnt• at the Rillowlo8
mciflsaztplixi^

internh:

• Hi81wt conhminent concentration The radiological coahmiaetion concentrations
layer (Hi): in this region are ebove the TRU definition

- coned one sampk at 3.7 to
(PNNL 1998).

(12 R). The 3.7-m (12-R) ampb is within the smd

Collxtar ampb at the amrot of
Lyer ofthe moa LiBhly oonamiated region
°ttde We Seld (PNNL 1999b^ The ead is

native wiY beoeath the Hk tleld
^vel bed, prewmed to be at

moro likely to ykld e waFle tlua the pavel

7.6 m(25 R).
kyw b0O°•th R

- coned nmpke at 10.7 m and Td0 7.6m (25-lt) region I. esFeeted to contain

^^en^O•^ eO^'^^e^^y13.7 m (35 R and 45 R).
lower conanbatiooe than the 3.7-nm (12-R)
dGpdL

The two deepe ampla will oompkee a
vertksl contandmanii eaeoahntioa proRk
within this hi8hly eoosianhnaed hyw.

Na®e of the ampbs collacosd widds the H,
layer will be analyzed for radiological COCs
because tLae is no radiological data yp to this
deptlk iaowval

• Low aonfimmimant concentration sand Hisbekal data show TRU ooshmhistioa b s
hper (113): deph efapFeaadmusly 17.7 m(Ji f!). This

- coned one ampk a tLs asat of
segioa is apackd1o Aellewls the ahiR to low

"O'C&O
ao0eateatlsY. The wmpk willtbis 16ematl0a, peeamed to be be aalyud fa all COCa to obuiu

17 m(S8 Al comaomwut ooneanaatlau at this cha8e in
lkhotop.
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Table 7-5. Sampling Design Alternatives. (8 Pages)

Sampk Collection
Methodology

Key Features of Design Basis for Sampling Design

• Low contaminant concentration One sample in this layer will be used to
gravel layer (H3): determine the concentration changes from the

- Collect one sample at the onset of H2 layer above. The sarr>ple will be analyzed

this formation, presumed to be
for all COCs.

26.5 m (87 ft).

• Low contaminant concentration The sample in this layer will be used to
Plio-pleistocene layer determine the changes from the H3 layer

Collect one sample at the onset of
above. The sample will therefore be analyzed

this formation, presumed to be
for all COCs.

37.2 m (122 ft).

• Low contaminant concentration The Ringold E Fomtation consists of gravels
Ringold E Formation (Re): and sand. The sample in this layer will be used

Collect one sample at the onset of
to detennine the changes from the
Plio-pkistocene layer above. The sample will

this formation, presumed to be
be analyled for all COCs to obtain

47 m(138 fl).
contaminant concentrations at this change in
hthology.

• Low contaminant concentration One sample will be used to deternune the
Ringold E Formation (RE): concentrations just above the water table. The

- Collect one sample just above the
sample will be analyzed for all COCs.

water table (approximately 63 m
[207 ft]).

- Collect bulk density and Soil physical properties (e.g., moisture content,
grain-size distribution samples at grain-size distribution, and bulk density) will
major changes in lithology. be used to support modeling.
Collect moisture samples with the
other physical property samples.
Specific intervals to be defined in
SAP.

Borehole Geophysically log the borehole. f.og the vertical distribution of radiological
geophysical logging contaminants to confirm analytical data and

refine preliminary conceptual conuminant
distribution modei.

Perform neutron moisture logging to support
contaminant transport modeling.

216-2r1A TRe Fldd Alternotlw I!- No Frrtber Character$atiee Alternatire

No action Detemtine whether the existing Avoid unnecessary cost and worker exposure
characterization data identifies the 7RU for collection of soil samples.
and greater than Class C decision as the
RUFS decision-making risk driver.

Remedial Investigation DQOSummary Report - 200-PW-1 OU Phase! Representative Waste Sites
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Table 7-9. Sampling Deaiz e Alternatives. (8 Pages)

Key Features of Dedpn Bub for Sampling Design

I 216,z•! 7YweA ABen+dlw ill - CeerpNoxaf Drilling TAinrgA the 7harcb I

Borehole Stabilize the soils etqp the
characteriznion 216-7,9 Troncbby pqnlpio^ shotaoie: .

tbrou;h the vea rHen' in'the tteaolk,,-'s
rod. Spray Sxative ooeling awr an m
internal wrficaa within the eucloptn.
Dismantle md dirpoa the eaeloare -
structure. imteli a aB naop over tlr...
Keoeh to provids K^w for -
conventiond drilling tbrouthh the
tteoc>L

Figure 7-3 showa o plan view ofthe
216-Z9 Trenoh. Figtre 7r4 shows
section views of the 216-Z9 Trench
and encloeom etrocpue.

Install one vadore borehole within the
benoh boumdvla at the location with
the hiSbet coutunitedion potential.
Location will be based upon process
lmowkdje oftbs trmcb camshowtloo.
Borehole will be drilkd to the water
tmb1e.

The concrete roofstructure &bove the
31FT.l17teocL pmveate ditect scceae fat
*lil(MW To obttia - cer, the ooedete roof
a1r+IpMoo mrt bo cpawwd end a wii nmp
AiMMiMd'aao teeaeL so Sive oooeW so
eooveatloml dti9iaj eqdpment. To Suppoet
46 qeratiaq de ooarmieued eoa at the top
Was ireech woalAlii o>lidazod with
d^olaets. All inlaoal m8caa ofthe
encloaure would be ipnye6d with a tbaWe.
The enclonun would be dismentled and
dieporad. A toil nmp would be iottaled two
the treoch, providioj eoxa for borehole
drilling. Because of the ca®umidmu and
.conceatestkn witbia the tseaoy , diamantlinQ
and disposing the eoclame would b7cely eaat
eevael million dollve. Rough
adw^of-megain^de drilling and wlytical
•oar an taimead to be nearly i1.00a000.

Soil samples will be used to detenniro type
and eoocentration ofCOCs beneath the aench
in the vedoee zooe. Semplia6 provides data
for remedW action deeidoo m•1dna, to
confirm the prelindoay conceptual
conta®net distribution model, and to soppart
cooumdoent tnocport modeling.

Soil samples Will be collected in
specific itnh at the lbllowinS
idvveb:

• Soils witbie the crib eRvcdae:

- Collect one wmple at
epproocim•tety SS m (18 ft).

Bzpeme cauLmindor mtpec0ed to this tegio
TU wopb will only be aqdysed Ir chemial
constituents boeeme tb TAUkadiologkal
thAU is imowm.

• Higheet coolamieat canceotntioa
hyer (Ha: .

- Colleot one mnpM at
eppraxEmately 7.6 m (25 ft).

• Higbatt oaofamimt concentration
layer (H^

- CoAect o0o nmple at 6ie oawt of
this layer, praumed to be 20 m
(69 ft).

TRU oootamidtica levels an apeceed
throa63 layer H, ba,ed co historical dda
(Smith 1973). iLb ample will onlybe
awlysed for e6enial oonaiptmb beceme the
TRUhadiolofikal seeut is lnowa.

TRU eoonmietlim isveh aaybe pzasent
tbiou=h Lyer}Tabued an Mslaieal data
(Smith 1973). Thb ample will be mlymed
for on COCe is coa5tm de vettical exlast of
the TRU cemeaaidNoe and in fill the chemical
cemtitueot data pp.

Raeedtal IswsNgatloe DQO SaHnary Rsport -700PW-1 OUPhan I RepnsenmNve Wosae SUsa
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Table 7-5. Sampling Design Alternatives. (8 Pages)

Sample Collection
Methodology

Key Features of Design Basis for Sampling I>bdga

• Moderate-to-low contaminant This region is expected to mark the onset of
concentration fine-grained Plio- moderate radiological concentrations. Analyze
pleistocene layer: for all COCs to obtain contaminant

- Collect one sample at the onset of
concentrations at this change in lithology.

the P1io-pleistocene layer,
presumed to be at 32 m (105 fl).

• Low contaminant concentration The Ringold E Formation consists of gravel

Ringold E Formation (Ra): and sand and is expected to mark the onset of

Collect one aample at the onad of
low radiological concentrations. The sample
.
inthi° layer will be used to delermine the

the Ra layer, presumed to be at changes from the Plio-pleistocene layer above
37 m(121 fl). snd will be analyzed for all COCs to obtain

contaminant concentrations at this change in
lithology.

• Low contaminant concentration Because the Ringold E Formation is very deep,

Ringold E Fornmtion (Ra): one sample is collected at the midpoint to

Collect one sample at the
avoid a large spatial data gap. Analyze for all

midpoint of the Its layer at 52 in
coc

s'
(170 ft).

• Low contaminant concentration One sample will be used to determine the
Ringold E Formatiori (Ra): concentrations just above the water table.

Collect one sample just above the
Analyze for all COCs.

water table (approximately 67 in
(220 ft)).

• Collect bulk density and grain-size Soil physical properties (e.g., moisnue content,
distribution samples at major grain-size distribution, and bulk density) will
changes in lithology. Moisture be used to support contaminant transport
samples will be collected with the modeling.
other physical samples. Specific
intervals will be defined in the SAP.

Borehole Perfoem borehole geophysical loggiag Logging will provide a continuous profile that
geophysical logging from the surkce to groundwater. confirms the vertical distribution of transuranic

contaminants.

moisture logging from Collect soil moisture data to support
suefiee to groundwater. contaminant transport amdeling.

Remedial Invrstlgation DQO Summary Report - ?tNl-PiF-1 DU Phase I Representative Waste Sitea
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Table 7-5. Sampling Design Alternativea. (8 Pages)

Sample Colleetion
Methodoloq

Key Fnturee of Design Bada for Sampling Design

II6+7,9 7hnrcri f

Borehole Drill two angle boreboka adjacent to Use of angle drill ri4 allows coBecfion of wil
characterization the trench to capturaa9imqks 8^4 5ombeaam the tomb without

aoila bene'ath the toenoh. " aceeu provLienm. Two borelrolaa we

Bewme oftbs mSWddUioR '" ^ to optlmime t6e collection ofpmpla

3eometry, it it Out possible to ; bmmth the tnwch

aunples from the aopa immediately angle1lefi+r to^^-S for conceptual
beaatL the Leaal ABI pkame0f ^.;'3 atconfigurations

'Mwill be cLoeea to masimis the eipli^ ; 7tiench.
ofnayks uodar t5e fooqttiet oltbe
trexh. However. practical tietms,

^ll boro6oks to allow wil tamplio3 with

such as access requhmmmu mnst be depth and to suppott Qeopbyaioal logging.

Atceoted into wleotlos of dsiping.
locations:

• Highat contamioant concentration 7RU conqmioatlm kvek may be paem

layers (HI and H3): thrcuah both layas HI aadH= based co

`- Borehole A. Colkct one =46
historical data (SmMh 1973). This ampte will

at the amwt ofOda kqar
be analyud for a11 QOCa to oco0rm to
;wQ

.
praumed to be 20 m(69 R).

extaat oftho 71tU com^oatica and
to RB the chemical eonatidmt data

• Modaato-to-low eonnminant This region is expected to modc the omet of
eoncenteation tine-pained Plio- modente radiological oooeamaratleas. Analyze
p{eirtoomne kyer for all COCs to obtain contamkant

- Borehole A: Collect one mmipk
concenuationo at this change in Ntholo;y.

at the anrot ofthe Plio-pleletooaas
kya, praumed to be at 32 m
(10S R).

- BameLole B: Colkct me sample
at the omet of the Plio-pleittacene
kyer, pnmmed to be at 32 m
(105 R).

• Low comaminant concentration The Rin`old B pacmatlon jr'owofjtwel
Riojotd B Fonmtioo (Ra): and oand and is apectad to ai•rk an net of

- Base6ote A. Collect one wnpk
lotv mdiolojlal ooooenhadam One ampk
in this kyer will be ned to daMm- ffis

at the omet ofOa Its layer,
cbw4PS to. to layer aba"'paomadtobeat37m(121 R). TAes.mpkwill MamtymdbxaBCOCato

- Borehole B: Collect one umpk obaia contamiaant concentratkot at this
at the amet of t6o Its kyer, chaep in 8t6o1oFy.
peaaoed to be at 37 m(121 R)

4 Low oaemmioaat aosoemtnioo Beraau ibs ltlatold B Potmatlon ia vwrydeep,
Riosold B Famatlon (Ra): one wtqU is collected at the midpoint to

- Borehole B: Collect ooe oampk
rmid

a
large spatial data pp'

at tLe midpoint of the Ra layer at
S2m(170R).

Renedial bnwtHgatlon DQO Swmmnry Report - 200-PW-/ OUPhaae I Reprrsenfot(ve Waste JYta
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Table 7-5. Sampling Design Alternatives. (8 Pages)

Sample Collection
Methodology

Key Features of Design Basis for Sampling Design

• Low contaminant concentration One sample will be used to determine the
Ringold E Forrnation (FtE): concentrations just above the water table. The

- Borehole B: Collect one sample
sample will be analyzed for all COCa.

just above the water table
(approximately 67 m [220 ft]).

- Collect bulk density and grain- Soil physical properties (e.g., moisture content,
size distribution samples at major grain-size distribution, and bulk density) will
changes in lithology. Collect be used to support contamimnt transport
moisture samples with the other modeling.
physical property samples.
Specific intervals to be defined in
SAP.

Borehole Perform borehole geophysical logging Logging will provide a continuous profile that
geophysical logging in both boreholes. confirms the vertical distribution of transuranic

condminanta.

Perform neutron moisture logging in Collect soil moisture data to support
both borehales. contaminant transport modeling.

216-Z-9 Trenc6 Alternatire Y- Drlve Casing Sampling T6roug6 an Enclosunr Riser with P11e Driver

Drive casing Install drive casing with pile driver Pik driver may be used to remotely imtall
sampling through an existing riser, or through a drive casing through a riser in the enclosme

new one. Sample using a liner inside roof without putting a vertical load on the
easing. trench roof. A substantial contamination

Withdraw casing liner with pile driver
control system and sleeving will be required

and crane. Sampling locations to be
dun°g operation.

determined after casing liner has been Use of liner inside the casing will maxitmze
retrieved. soil retention during retrieval of the liner.

Remove outer drive casing after This operation would require signiBeant
geophysical logging. coordination with PHMC and DOE and may

Soil samples will be collected in ro9uire it struodual analyais of enclosure roof

specific strata at the following intervals
andfor creation ofnew access riser.

until refusal:

• Soils within the crib structure: Extreme contamination expected in this region.

- Collect one sampk at
This sample will only be analyzed for chemical

approximately 5.5 m( lg ft).
constituents because the TRUhadtological
statua is Imown.

• Highest contantuwtt concentration TRU coMamination kvels are expected
layer (H1): through layer Hi based on historical data

Collect one eampk at
(Smith 1973). This sample will only be

approximstely 7.6 m(25 ft).
analyzed for chenucal constituents because the
TRU/radiological status is known.

Remedial Investigation DQO Sumnmry Report -100-PW-/ OU Phase I Representative Waste Sites
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Table 7-5. Samplinf Design Alternativea. (8 Pages)

Sanple Colbetbn Key Features of Design Bab for Sampling Daip
Methodolop

• Highest oemhminmt eaacenhotioa TRU ea®anoaoHon levels may be praeat

layer (Hi); thzongh both layers H, and H: based on
data (Smith 1973). This aappie Will
i'^^^bem&m 160

tLis Lyer, ptawmsd 1aAo e><tdtt ofdti TAU coohndnatton and
(69 R). 'fiff4he eb:micti eunpituent data pp.

DA1wasing is not expecled to peneaaro below
116dLvatioa.

(laopbysipl Patorm Dacahob Seophysiaall*5inR I.onloi will ptovide a aoot<awuw profile that

logging in drive in drive casing. eonAnw the vertical dbMbation oferWUnde

casing ao9ftmiomn.

Pecfozm nentim moistwe logging in Collset Nl moisnue data b appoit

thive Caft, eonuoinaot uampat moddins.

21i,L! TmdY AAtnndiw VI - CtoPro"VaaPprdnwaahA Redrjor CeoPAysfaelLqgft

7ArwFh ox Snelosrn Rlto

Sampk soils Install an outer support pipe HuouSh An mutar support pipe if tequired to provide
mioRYll (`i00P[obe . y , ir rpIC1oOYe 13N[. ` MIp^lOft fCf (3ooPfobe f^Ddi over the

rods

.. .. . . . >^ <! .

"'
-(20-ft) sir jap *DID the OM10sm'e roofto

1O/VI) pO^hb10 d00PfObe OAit NO^, .;
h®Ch ^00[.

010^1a0 fOOf.Oa
A\lASa4*^

Pwh ^od^ avaiMb4 elsrt .. ooald^tba^PHNIC anA DOB, a
nfwd. . auetonl analyds oftet m^laane roof,

;r =^n fpdm 9amrMmk and ierhlhtiaR ud may
require a now aoat r4er.

A BabspntLi eoatmdoatlon aaatrol rysxm
will be raquhrd during opankO.

Sample tLrou`h npper urorcb and GeoProbo tode can be pnrhed for continuous
aolbet oontlmuouw soil sample or eucqlin` or can be installed and retrieved for

dbCrete wnplea with GaoProbe rods discrete iamptioj.
mo rlfowl.

Samplo vapors Samplo eubon tahuhbrlde vapors at use (4eoPiobc rods ont6toed with vapor
BaooSh OaoProbal

t
specified depth inoervds until roliwL sunpling patt.

erwne pmetrome
rods

Geophysical Per6oem barohok Seophysiod logging IAMio8 will povida a eooSauous pro8k that
logging in in f3ooProbtloooe pmetrometer rods. aonFuon the wttical dbtributloa oftnwmmic
OeoPioba/oone
penetrometer rods Perform nedme moistme Io3{in8 in Collect on moi^Aue data to support

C^pP[obdooM.yeoeROmale[.rqtM,:: . , woustiaaotlcwpatn,odellos.

Renedlal lmrstigaHan DQO Swionary Report - 200-PW1 OUPraee I Rgv eanratlve Waste Stus
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Table 7-5. Sampling Design Alternatives. (8 Pages)

Sample Collection
Methodology

Key Features of Design Basts for Sampling Design

216-Z-9 Trench Alternative VII - No Further CharacterizaNon Alternative

No action Determine whether the existing Avoid unnecessary cost and worker exposure
characterization data identifies the TRU for collection of soil samples.
and greater than Class C decision as the
RUFS decision-making risk driver.

PHMC - Project Hanford Managemeni Contractor

7.4.2 Evaluation of Alternative Sampling Designs

7.4.2.1 Alternative I - Borehole Drilling in Vicinity of Well 299-W18-159. The Alternative I
sampling design for the 216-Z-IA Tile Field follows the focused sampling concept
(Ecology 1995). The sampling intervals shown in Table 7-5 provide a useful vertical profile of
contaminants through the waste site. It was detemtined that sufficient radiological data exist in
the highest contamination concentration interval (Hl). Therefore, the COC list was revised to
eliminate the radiological constituents in the Hl layer. Because this alternative fills the data gaps
and enables confirmation of historical radiological data, it is the recommended altemative.

7.4.2.2 Alternative II - No Further Characterization. Alternative II applies to the
216-Z-1 A Tile Field. It is based on the observation that the TRU-contaminated and greater than
Class C status of the site could be the RI/FS risk driver for this site and that further
characterization efforts may not affect the outcome of remedial decision making. This
alternative offers potential cost savings and as low as reasonably achievable (ALARA) benefits;
however, it does not provide waste inventory data that would support selection ofcertain
remedial actions (notably the engineered multimedia barrier). Therefore, this alternative is not
recommended for fuRher evaluation.

7.4.2.3 Alternative III - Conventional Drilling Through the Trench. This alternative
provides a vertical profile of COCs to verify the preliminary conceptual contaminant distribution
model. The disadvantages of this alternative are the high costs with little gain to the RI/FS
process, as the expense associated with this alternative only adds data from the region
immediately beneath the waste site, which is not a particularly sensitive data gap. In addition,
this alternative would require extreme contamination-control measures. For these reasons,
Alternative III is not recommended for further evaluation.

7A.2.4 Alternative IV - Angle Drilling. Alternative IV involves collecting samples under the
trench without the need for decommissioning the existing structure. Angle drilling does not
provide an optimized vertical contaminant profile but does provide good characterization in the
lower portion of the vadose zone. The cost of this alternative is expected to be significantly less
than the cost of Alternative III.

Remedial Investigatioa DQO Summary Report - I00-PW-1 OU Phase I Reprerentative Waste Sites
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FlQnre 7-1. Plan Vicw of the 216-Z-1A Tile H1dd.
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Figure 7-2. Conceptual Diagram oiBorehole In the 216-Z-1A Tile Field.

GROUND SURFACE
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BOREHOLE COLLAR
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DISCHARGE PIPE

SAMPLE POINTS

12'
25'
35'
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58'
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206'

9 TOTAL SAMPLES

17m

H2
26.5m

H3

Plio-
pleiatocene^ - - - - - - -

37m (122 it)

_--- 42m (137. =ft)

DRILL TD »210' bgs

63m (207 ft)

Scale: 1 ".30' •
Horixontol & Vertical
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Flgure 7-3. Plan View of the 2164r9 Ttench.
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Figure 7-4. Secdon View of the 216-Z-9 Trench.
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FYgure 7-5. Conceptual Diagram of the Angle Drilling Boreholes.
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7.4.2.5 Because this alternative fills identified data gaps beneath the waste site without a major
project preparation activity and is a proven technology, Alternative IV is the proposed alternative
for the 216-Z-9 Trench.

7.4.2.6 Alternative V - Drive Casing Sampling Through an Enclosure Riser with Pile
Driver. Alternative V would require substantial contamination controls and coordination with
DOE, FH, and the ERC. The advantage of this alternative is that it is a relatively low-cost
approach for sampling the upper trench zone and it also avoids placing stress on the trench roof.
The disadvantages include the potential need for a new opening in the trench enclosure and the
possible loss of sample media during casing extraction. This alternative may be evaluated
further for collection of samples in the upper region ofthe trench.

7.4.2.7 Alternative VI - GeoProbe/Cone Penetrometer Push Rods for Geophysical I.ogging
Through an Enclosure Riser. Altemative VI is similar to Alternative IV but would place loads
on the enclosure roof that may be unacceptable; consequently, a struenual analysis would be
required for the enclosure roof. Modifications may be required to the enclosure prior to
implementation. In addition, a guard pipe would need to be installed to provide lateral support
for the GeoProbe rods in the 6.1-m (20-8) unsupported zone between the bottom ofthe
GeoProbe unit and the onset of trench soil. For these reasons, Alternative VI is not considered
further.

7.4.2.8 Altersiative VII - No-Furtber Characterization Alternative. Alternative VII applies
to the 216-Z-9 Trench and is based on the observation that the TRU and greater than Class C
status of the site could be the RI/FS risk driver for this site, and that further characterization
efforts may not affect the outcome of remedial decision making. This alternative offers potential
cost savings and ALARA benefits; however, this alternative does not provide waste inventory
data that would support selection of certain remedial actions (notably the engineered multimedia
barrier). Therefore, Alternative VII is not recommended for further evaluation.

7.4.3 Proposed Sampling Designs

The proposed sampling designs incorporate a single borehole through the most highly
contaminated portion of the 216-Z-1A Tile Field and two angle boreholes under the
216-Z-9 Trench. These designs provide safe, reliable, and cost-effective sampling methods that
satisfy the identified data needs. The sampling designs for time two sites are integrated because
the chemical contamination data from the upper 18.3 m(60 fi) of the 216-Z-IA Tile Field will be
used to fill a data gap in the upper region of the 216-Z-9 Trench. This is necessary because the
angle-drilling concept applied to the 216-Z-9 Trench does not permit the collection of soil
samples from the upper 18.3 m(60 fl) of the site (see Figure 7-5).

The process history for these two sites was evaluated to determine the degree of similarity in the
waste streams before the 216-Z-1 A Tile Field chemical data could be applied to the
216-Z-9 Trench. The review of historical data and an interview with Z Plant operating
personnel' indicated that the waste streams differed between the two sites, principally in waste

1 M. L. Yates, personal interview on February 27,2001, with Mr. Thumnn Cooper, PFP Chemirt
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dischsrge concentrations. The same chemicals were released to both sites; howeever, the
216-Zr9 Trench received the more highly concentrated discharge waste streams. The only
known exception is that cadmium-nitrate was deliberately released to the 216-Zr9 Trench for
criticality control now the end of the trench's operating life. Cadmium concentrations were
reported in samples from•the 216-Z-9 Trench (Smith 1973).

.. ...,is,

Because the chemical diseharget. to.bp^ illaoi' lkilte rl^emisQy (with the exception of
the cadmium-nitrate), the use oftbe gt^A dWm to upper regions ofthe site is
considered to be appropriate but asar!!11 tt lowrr than in the 216-Tr9Tmeh.
The chemical analytical data obtained $ om both analy2ed. Extrypolations maybe
necessary with the 216-2r1A dsts tbrqee in the ttpperloort ngion ofthe 216-Z-9 Trench.

The sampling designs proposed for the 216-Z-1A T"le ^`ieland 216-Z-9 Trench are presented in
Table 7-6.

Table 7-6. Proposed SampiistDatgas. (4 Pages)

Ssmpls CollscBo'
Methodobjy

Key lestura ofDed6e Bads for SampBaS Dadp

216Z-IA Mt B7d/AlrnwsNw br f9siallp4Ya1f 2!l.W/61S!

Borehole Iastall one vadote borehole in close '11o 299-W 111-139 borehole spectnl peace,
cdsncoeriutieo pieodmity to the 299-W 1i-1S9 irgloj rauttn iedkue that the sons is tta

boroLole, which is aar the osider of vhisGy of this borehole have Lig6ar
the die Bald. Reter to Pigores 7-1 canowdnuioa levels than say odw 6aehoie
and 7-2. that was logged. The bme6ole will be ddlled

SW ssaqMs will be et+lkebd is Does *a O1'face to tLs watu tsbls for bocehok

speci6c unu at dm folbwing
6*mwL:

so0 sanpltoS.

• HiaLeat eomandnew ceocenhatian The ndiobsical comamfnation eoaoeurstloee
layer (HY in this region we above We 1RV ds8oitlos

- Collkt one sample at 3.7 m (P1M 1998).

(12 E). The 3.7-m (12-4) ssmpls is wllWn tlw smd

- Collect one mmpk at to omu of layer ofthe most hij6ly ooat^uedt^
ofde We }ield (PNNL 1999b). The sand is

s.tive wits beneath the We AeW
yawl bed prepmed to be at ^^^^s sampb than the gravel

,
7.6 m (1S ft).

- Colkatsampla st 10.7 m snd The 7.6•m (t344 >eyiao is sapselsd to eoabin

13.7m (331! ssd 43 R). ^ad*WK but at sipUkaeaY
to.rc caeoentratlces•daatLe 3.7m(12 R)
depdL

73s two dseper amqtes w10 campiue a
vsetieal commdeanrocoeentrstlaeproslc
wtthia tfi4 Lighty ooamsioued Lyer.

None ofihe pmpla eolMcwd w*tn t6e HI
layer will be analyzed he ramologial Co(s
beeame tbere is no ndiolo6kal dns pp is this
deptL iomursl.
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Table 7-6. Proposed Sampling Designs. (4 Pages)

Sample Collection
Methodology

Key Features of Dalgn Basis for Sampling Design

• Low contaminant concentration sand Historical data shows TRU contamination to a
layer (H=): depth of approximately 17.7 m(58 ft). This

Collect one sample at the onset of
region is expected to delineate the shift to low

this formation presumed to be
radiological concentrations. The sample will

,
17 m(58 ft).

only be analyzed for the chemical COCs to fill
that data gap.

• Low contaminant concentration One sample in this layer will be used to

gravel layer (Hs): determine the concentration changes from the

Collect one sample at the onset of
H2 layer above. The sample will be analyzed

this fotmation presumed to be
for all COCs to obtain contaminant

,
26.5 m(87 8).

concentrations at this change in lithology.

• Low contaminant concentration Plio- The sample in this layer will be used to
pleistocene layer: determine the changes from the Hy layer

one sample at the onset of
ove' The sample will be analyzed for allabove.

this formation presumed to be
Ca to obtain contaminant concentrations atCO

,
37.2 m(122 ft).

this change in lithology.

• Low contaminant concentration The Ringold E Formation consists of gravels
Ringold E Formation (Ra): and sand The sample in this layer will be used

Collect one ample at the onset of
to determine the changes from the Plio-

this formation presumed to be
Pkistocene layer above. The sample will be

,
47 m(138 fl).

analyzed for all COCa to obtain contaminant
concentrations at thia change in lithology.

• Low contaminant concentration One sample will be used to determine the
Ringold E Formation (Ra): concentrationsjust above the water table. The

- Collect one sample just above the
sample will be analyzed for all COCs.

water table (approximately 63 m
[207 ftn.

- Collect bulk density and Soil physical properties (e.g., moisture content,
grain-size distribution samples at grain-size distribution, and bulk density) will
major changes in lithology. be used to support modeling.
Collect moisture nmplea with the
other physical property samples.
Specific intervals to be defined in
SAP.

Geophysically log the borehole. Log the vertical distribution of radiological
contaminants to confirm analytical data and
refine prelimirnry, conceptual contaminant
distribution model.

Perform neutron moisture logging to support
cwntaminant transport modelittg.

Remedial Investigation DQO Summary Report -?00-PW-! OU Phase / Representative Waste Sites
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Table 7-6. Proposed Sampling Designs. (4 Pages)

Sa°pN C°Ileetio° Key Fatura otDadp Bails for Sampling Dedp
M^
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VOW^..

....:
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samples Oils 101y ... ..

a
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MMalyaedlbr all 00(k to eoatirm the
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presoned to be 20 m (69 R). bfill the chemica1 coaaimeea data pp.

• Moderte-to-low ooammioaat The region is expeoted to mark the aaaet of
eonceeratloe 6es•Bniad atodmate radiological eaaeeaecetioua Aslym

Pliapk;m^ layer•. foc all COGi to obtain wotamiroot

Borobole A. Collect one auttpk
coaeretrntiom at this change in 8tbology.

at the oaset of t6a Plioy,kiaeocene, .
layer, pcaumed to be at 32 in
(10S it).
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Table 7-6. Proposed Sampling Designs. (4 Pages)

Sample Collection
Methodology

Key Features of Design Buis for Sampling Design

• Low contaminant concentration One sample will be used to determine the
Ringold E Formation (Ra): concentrations just above the water table. The

- Borehole B: Colleet one sample i°Qple will be analyzed for all COCs.

just above the water table
(approximately 67 in [220 tt]).

- Collect bulk density and Soil physical properties (e.g., moisture content,
grain-size distribution samples at graia-size distdbution, and bulk density) will
major changes in lithology. be used to support contaminant transport
Collect moisture samples with the modeling.
other physical property samples.
Specific intervals to be defined in
SAP.

Geophysical Perform borehole geophysical logging Logging will provide a continuous profile that
logging in both boreholea. eon6rttn the vertical distribution of transuranic

contamirlanta.

Perform neutron moisture logging in Collect soil moisture data to support
both boreholes. . contaminant transport modeling.

7.5 POTENTIAL SAMPLE DESIGN LIMITATIONS

Potential sample design limitations are as follows:.

• The 216-Z-9 Trench is not accessible for installation of conventional drilling equipment.
Alternate drilling methods/approaches (e.g., angle drilling) must be used to protect the
concrete enclosure roof from unacceptable loads.

Contamination levels in both waste sites are significant and will require employment of
substantial contamination controls to ensure the health and safety of workers and protection
of the environment and equipment. Such controls may restrict the movement of workers.
Samples with high contamination levels may be reduced in volume to permit shipment to
laboratories. However, this may hinder the ability of the laboratories to meet quality
assurance/quality control requirements.

• Drilling impediments (e.g., boulders) may be encountered and/or insufficient sample
volumes may be retrieved from the split-spoon samplers. The list of analytes will be
prioritized in the SAP to account for insufficient sample volume.

• Drilling will generate excessive heat and may volatilize the VOAs that are present within the
soil. This may affect the accuracy of the VOA measurements.

• Because the potential exists for significant concentrations of radiological COCs, samples
may need to be analyzed in an onsite laboratory. In this case, expected impacts include high

Remedial Investigation DQO Surnmary Report - 200-Pt3'-1 OU Phase I Representative Warte Sitea
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analytical costs, degradation ofdetection limits, reduced analyte lists, and long turnaround

times. The presence ofTRU-contaminated soil would also significantly impact waste
handling and management. Sample volumes may be reduced if the radiation levels for the

samples are too high.

• Analysis of VOA contaminants iulpoRes sample 141d4ime limitations. To overcome these

limits, prior planning and cootdination are reoauAoded to avoid violating the hold-time

limits.

• The sampling intervals developed in this DQO stnnmary report may be adjusted in the SAP
to account for refinements to the nitupling dedg&
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